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[0 0 3 0] *mn(DW,2<DMWv LH^c&^T, M 

<}>% < t&ttnmmff* mib7 s./zrv Mt^m<o 

[0031] mmg®mi3\ x-jimmtn? 
mmmt&mMznrcGwmmm&ttLTist), Mia 

*r8H»f«lii© o % < i: fe *-;l/$lljMJltf > fuIS 
7 5 y U MtSMV'iHZ < i: fc l S^/u7cMfa?Jl 

[0 0 3 2] Sfc, hu!B^««*^ #-;maf«i:S? 
ft£S tfarasnfc^HfcSSigfcft LTft D , MK 
, MI37 5 U MkSm<D&* < t 

SfStf , 15137 5 7 U Mt&¥B<D'J>%; < 1 fe l S£ 
^/ufcMiar^WIfr 5> ft o TVT cfe v\ 

[0033] t/c, wgmmm&> K-mmmtftft 





(18)-6 

[0 0 3 4] S/c, MfaWI^J&jf^^MSa^ 
4 < £ fe 1 S*\ MI37 5 / Xf- U Mt&foWpfS; < 
feint, 600nmU±, ffl*fcf600~700nm IrJ 

[0035] coJi^, tuia^«»A\ *-mmm£ 
n^mmm £ &mm £ nfcMijf a l t ft d , 
Mia^n* ©m^s © 9 ^><Dmm^ < £ fe 1 

[0 0 3 6] sfc. tuia^s^ K-mmm^T 
nmMttmmznrcGmmmmm** lt& d , mis 

*i«!©fllJES0 5 -SOBu^^ft < fe l Etf '>& < t 
fe MfE*-;Hii£JI T'SoTJ;i/\ 
[0 0 3 7] MH«I#\ 

*-;Hft&® tf* MIB7 5 J 7.9 V Mt&WKD'P* < £ 
felflt, 600ni0JU:O«fflfc«3fca^:*^-raiS€l» 

mmmt\ mmr s/xfj ;wb£»©'>& < 1 fe 1 a 



[0038] $/c, fuiaw«s*\ 

A^^HuiSlg'a^SlSA'' 5, 4 o T V^T J: l\, 

[0039] *%mte%rc, mKmmtt^tz^mmtf 
fe^r, Miair$£Ji^§M«©?^©'>ft< tt> is 

tf, buIE-ISS [I] T^^ni.757X^U;Hb^ 
©'>ft< £t> 1 U (1 «1fSoT«J:^2«XW: J E-tiW 

[0 0 4 0] *^Om3 0^ffflE L^fCfc'^T, M 
'J>ft< fcfefuia*?*^)^ Suta-flM [I] Tit 2 

n§7 5 y u ;Wb-&«o^4 < 1 1 i a*-a A,£ta 

[0 0 4 1] $fe, tulBWaWfA^ *-;W33S0fc«? 

tuia-« [i] -e&ztizT^/xrvMtGViKD'p 

[0 0 4 2] £fe, HuiaW«SA\ *-;l/*KMBi:fi? 

ift^g^^as^n/cWiias^^^LTfeD, Mia 
*-;u*ssMtf* mih-i&s [i] T'i?n§7 = 77 
f - u Mt&mwpis. < 1 1, i a^^fcitiifaf^tt^ 

fHW^ftD, fulB*™£Etf, Hufa-«S [i] 

^iffEfgftttoil^Mfr 5 ft D , ©S? itM 
tt©^tt©tI^ii^^MiJtcfuia^-;b7' n y 

[0043] s/c, tuia^s^\ *~mmmmyt 
m t m^mmm t -mm n ntcmwmmwm:* l t *j 



a\ Mia-fiss [i] vmztizrzyxf-vMt-SM 

[0 0 4 4] *%i©S3 0fHE L3R?fc*V^T, M 
£ £ fc©T?fco T, C ©«fc a ft*— ;l/7*n 7 4^ 

y^jUcSLfctma, 5 ftx^i^-mi^ 
fsfeo-piiosct^su^ cot, mm) „ -fftfr 

=?-mm.v^)i<t>\ -fr-jvzru y^y^mommmim-r 

xiM/^-U'Wfc:**^ ftfe^o, *-^7n>y 

#\ *-^7n y +>^s©nffiffi!itg-rsa*^-r 

ffivx*.;^— £ § c £ Tf S o 

[0 0 4 5] Z<D&oWntLT, IWPl 0-7 9 
2 9 7f, 1 1 -2 0 4 2 5 8^, #f!¥ 1 1 - 

2 0 4 2 6 4^ Wffl¥ 1 1 -2 0 4 2 5 9#0£££H 

7it>hn'J ^8§a*{*fc S n § fe © Tftt ft v \, € 
fflRl^ft7x^y hoy ygiWftSTfBfc^^o 

[0 0 4 6] 
[ft 3 3] 



R 1 R 8 




[fb3 4] 




CH 3 H 3 C 

*iS^5 : 




[0 0 4 7] *%^t±Sfc, 5^«SA^ 

Pis tmmt(D?3^mtf ^nz^^mm^ftm^ 

fei^T, Bul3^«S©«^«05 5 Oft < fcfc l s 
ftV HufBSiiS (1 5) - 1~ (1 5) - 1 2, (1 
6) -1~ (1 6) -1 2, (17)-1~(17)- 
6, Stf (18) -1~(18) -6^tl§75/ 




s^rawtsfSft*? out, *^©S4ow«ELig 

[0 0 4 8] *f6WOS4©W«E LJfc?fcfc^T, M 



'>ft< t fe 1 @*^^Bus3^tt©ii^®A^^o 

[0 0 4 9] £fc, Mfa^$!/Ifr\ 
fU^g i: frUB 2 ttfcW»BS«li§*ft LT*J D , MfB 
*f «&«SflSi§© a 15 Oft < £ fe *-;MiilJf fr\ MIE 
7 5 X X^ U Mt&mwP* < £ fe 1 @£^A,f£MIBfg 
ft'MI^jlfr 5 ft o T V > T <fc 

[0 0 5 0] HulB*ffflEft\ *-;b$i}£/lttt? 

iKMst^ais^n^aiiBWiSii^ftLTte'j, Mia 

*-;l4a1)£Jlfr\ MfB7 ;Wt^«JO'>ft < 

fe i S£iixf£MiBfg7m©^tijf fr 5 ft t) , Mia* 

?f»5MStf, MIB75yxf-U;Wl:i^Oft< tfe l 
fI£l^f£MIB^:14<D^^lfr 5> ft D , fro c 

[0 0 5 1] l-fc, MIBWH/lfr\ *-;Hft&S£:fiBfc 

s t m^mms t t>mm 2 nrcmwmmmm^ l t fe 

IH7 5 X X f- U Mt-eflB<D'J>% < £ fe 1 ffl£^A,7£MiB 
«ttttoiB#HMi fr 5 ft o T ^ T £ V \ 
[0 0 5 2] Hffia^a8SO«lfiES0 5^0Bui2'> 
ft< tfe lJlfr\ MIH75/7.9 L U;Wk-a-^>ft< t 
felffli:, 600ndl^OttBBt5Btac^**t**fi« 

yt&m t ^Ltmtm^tmu^m^ z ft o r i 

[0 0 5 3] Sd!B*«WI*\ *-/ma£0fc 

flm&SME i: fr » « $ n MrffiauMttfi* ft l t o , 
tui3^aseo«!figs© ^ -sotuia^ft < 1 fe 1 jifr^ft 

[0 0 5 4] $fc, Mia*f$l/Ifr\ 

mmmti^mm^ntcMmmmm^^x^, Mia 
^ms<omm<o e> -^otsia^ft < 1 fe i s^^ft < t 

fe MIB*-;HftiMjf T-SoTiK 
[0 0 5 5] S/c, MIBW$IJlfr\ 
ftS)ii:fraJi^n^1i«B^^ftLT*3D, Mia 
*-;Hffi£Jf*V MIB75yx^U;Wb^Oft< £ 

ftfiis t *^£iiuEfSttte ©ii^BsEfr e ft k> , Mia 

tt?$i}MJlfr\ MIB7 5 X X^ U ;Wb£tt©'J>a < t fe 
feU t *-g-/o^Hui2^te140ig-&f&«35)"' 6 ft D , froc 

<7)it?itstt©^^ttcDti^]io^«aijtcMia^-^ 

7n^yX"Sfr^£LT^T£l\, 
[0 0 5 6] $fc, MfaWHJlfr\ *-;l/*B£Si:S&ft 

a t«?itMi t fr*wi snMrWBWMfififcft trfe 

D , Mia^ffiillffi^ a ^ Oft < t fe MlE!EftS 
fr\ HufE7 5/X^U;Ht^O / >ft< tfe lflt, 60 

/u/cMia^tt^rF^Sfr 5 ft o ti^t <fc v\ 



fev^r, Miaw^oa^o ^o'M < t fe i ii 
fr\ Mia-Mi^ [i] T^^n?.75yx5 L u;vft:^ 
nfc 7 5 y x ^ u Mt&bMfr 5. ft o , fr 
oMIB7 5 X XT- U ;Mk^ft«oi^8iffl!lt L 

fc»t5c tfrS^o ) £M£1-§fe<D-££3o 

[0 0 5 8] *fgBJ©H5©WaE L^?t*5V^T, M 

'>ft < t fe Miaa?f s i^afrMia7 = /xfu 

[0 0 5 9] g:fc, Mia^«fr\ *-;KftiMSi:«? 
IbI^S t $ nfc^«ffll®filig% ft L T 43 o , Mia 

137 5 / U ;Ht^tljifr 5> ft -3 Tl^T <fc l\ 

[0060] sfc, Hufa*r«e*v ^-^MMiitm^ 
fi^a t $ nfc wsfflUiSii* ft l t & d , Mia 
*-;i/f&3MS36^Buia7 5 y x u Mt&toimfr 5 ft o , 

Mia«?lfil3ijifrMIB7 ;Pfb^t)iifr ?> ft 

«ytMia*-^y > n>y^y^iifr#ffiLT^T < iv^ 

[0 0 6 l ] Sfc, MIB^Sfr, 

s t t ttmm z ntzmwrnmrnm: ft l t fe 

D , MIHWil«Ji^3S© ?W5<tt MIBfg^S fr 
MIB7 5 y X U ;Wfc&Mfr 5 ft o TV^T «k v\ 
[0 0 6 2] *«WOS5©ME L*?t*lt«*- 

^ S MIB*-^7"n y + > ^« t ^I«fcSfi)c^ nr v^T 

[0 0 6 3] fg^^^-raWHjifr 

t mm t (Dmicmi znr ^zGw&ftf&mtt 
fei^T, ffi&g®m<Dmj$M<D5?><D'j>% < t fe i * 

SuEHJfiS (1 5) -1~ (1 5) -1 2, (1 
6) - 1~ (1 6) - 1 2, (17)-1~(17)- 
6, Stf (18) -1~ (18) -6T*S2ft37$y 

x ? v Mt^m$r?m$Lzntc 7 5 y x ^ u ;Hk^ 

Sfr 6ft D , froMIB7 5 X X9 1 U ;Kb^ScD^MiJ 

7 d >? + y fr #a-r § c i: 1 1 & m 

^f§iltfrSa o ) feffi«fSfeOT*So 
[0 0 6 4] *^W©S6©#fflE L^?fcfe^T, M 

tmmmt>\ *-jimmm tn^mmm t turns sn/c 
^mmsw&*% LTfe d , Hui3^aais«i§o 5 
< i: fem?iiiMjifrMia7 ^ y xf- u ;wti^j!fr 

[oo6 5] sfe, mmmmt>\ *-mmmtw? 



z/x^VMtSMmfrZK-ox^xxw 
[0 0 6 6] mffiWMffs X-JWffiMZV? 

©K«JJtjtfifE*-;b7"n y + y ?miffi&. LX^X «k 
[0 0 6 7] Sfc, fuiftfrfflEtf, *-;l>*«£Hi:SSft 

m t n?mmm £ &mm 2 n fc^rasmsflsia* * l x ts 

D , Mia^aasm^© o t> < i: t fuiE 
7 5/x^y;Wb^tJJIfr?>ftoT^TJ;^o 

[0 0 6 8] Hl~IH9t^ *^tS-c5<^«|tt|? 
fSftffc? (WISE (Dm^tL^tL^to 

[0 0 6 9] lift &ffi3*ISfttt2 OffigjSTaiS 
ii^^ttWfg^? A TSo T, fgftft 2 0 ttftKA 

To 

[0 0 7 0] 0*, 1 itGfflZft%ftM?%Mi&tzrc 

{mm*m?£mfr£fr&Tm^%t^ic^ mmzn 
ffli-sctfe-zftSo 2ttaw«sn?*o, no (in 

dium tin oxide) , S n0 2 ftfffflft5o 
[0 0 7 1 ] $fc, 5ltGm%W?&!)> ±IBLfc7 

©fficD{k^% tSaLT, ^ (ilSlO 7 5 / 7. f- U 

-d^x, ^mn^X2 o*mz>mmi%£Lxte, «e* 

^filOfi^ <Dl§j£*ffl^S £ i: T? t S. &IEf 3 «fc 5 
ffl*tf % IE?L (*-;l0 tfi&f fcS^ffi&g^-f 

£m^mmm<D^tti^ l < imxw, mmmmn 
ttfli*±if sfc&t, < t> i awjio^3ttto« 

»tL/c«^ It'J>4< fcfe l SUU:OM)ttttO«» 
£IEOftMjIgL xacin^os^t 

[0 0 7 2] ±EO-ISS [I] T~aLfc757X^U 



LX%^%££i>nimX&Z>o 
[0 0 7 3] HlRtfH2 4', 3imUX&D, 

nmm£LXl±, Li, Mg, C a#cDStt&£JSi: 

Ag, ak i nm<D^mt<D^^Atmmhrc^m 
tfmxi?z>o mmcDMm^mtm^K^x^ 
mm(omiE*mmt2>c£fc&^ mm^-Dfc^mm 
m*mz>z-£ftxizz> 0 sfe, a*, 4«K±. fsaB 

[0 0 7 4] *fgi^ta^<^«Wfg^?t4oV^T 

[0 0 7 5] c©«fc5&£8HM*ifi***S*a0tft 

a^tttoRMi 2 i: , mmrnm e 7 1 ^ 5 

^§WilS5 a fc, HH3 i:A^aw*n^j§Mi«ii 

^yv^Tumm^mn^xm^cx&Zo 
[0076] m3icmt&?imxmzmLrcmmi& 
tomtit, mMmm e £n?mmm 1 (Dzmfrzm 

■m&ottK 2 0 fcf££T S o cine Ofg^^SIM l ft 

[0077] 0 4tt, ajtttoas 1 ±ie, wt 
mmmzt, munrnm 1 0 t&m 1 1 
a 1 2 t^^waisb ^3 t&mmmz 

[0 0 7 8] 0 4t^Lfc^«^}tll?t43^T 
0, Bifii2*^aA?nfciE?LA^iE?L«^®l 0*i& 

t. s 3 ^ eax^ n/i«?^«?ft^ii 1 2 * 
its wpftSBttfl 1 itiiBi-rso ccdss, fg^ 

S l l fcfev^Tttm^/iEJLOSJS^^UT-a^Si 
[0 0 7 9] ±^Lfc*&aW^«3fc*?C, DCfe^ 

7&<&(Dttm&Mmm^z>c£-tfx%2> 0 s/c, fao^ 



[0 0 8 0] Sfe, NMf2& IflMiTfe^ I to 

mzjEJimmmi o) t©nta, to£a$pp£& 
M«-T«^nTi^ii^(±, mm 2 (Dmmi^mmm^ 

[0 0 8 1] W«WH?^£^?Cfj:fcltS*«S 

5 a jE?Lisi£/i 6 ts^ttaas 7 ^«i?n/-^ 
awes d , jm6o^-rn^xtt55Wt±aa Lfcr 5 

J 7 ^ U ;W b&^-&iyii-&ft 2 n, UDmoiE 

mTnictstf&^mm 5 bit. jerm&m 1 0 i:±i2L 
fc7?/7fj ;W fc#fti*3tf ii^afr 5 ft a fSttfi 1 
l i:*?f&i£Sl 2fctf«ra2ftfc*r8W?S*ff, * 
©ftik S4©fcE££*$3<: 09* tf, IE 

nmmm tm^mmm^tn^m l < ^7?#m l 

[0082] sfe, lEjimmmic^x, mMm&m 
fciRLts-es rob, mmvmMmttnzmm l^ie 

[0 0 8 3] gfc, #aW^«3t*?Cfc*^T, £tt 
S te«?$s1£ttfi§ftjl 7 T*S o T <fc «£ 8 j(p 6 01 

fc£<, IE?L$i£Bi 0TS^Tfc£i\ fgftf3«ft 

±s-esfc«>, '>ft< i:t 1 uvmytmsmmwcK 

iJgfSSO^i^o ^VHi, £<DitftttWI^IE?Lii 

[0 0 8 4] $/c, |gffi3£/i§^£#&i:LTW:, L 
KMg, C a#<DSttft#j!i: A g, A K I n^<D 

^JiiicD^^fflTt, cft£©&jiEtf«®Lfc« 

[0 0 8 5] {£MJl4t±, KihlifcLT^ffl-ra 

t\zzK>, ww&\%m^wmm*fa±.T*i*z>o ft 



[0086] ^mbrc^mm^m^m^mat^m 
^{c$yps^fti^\ GWM&m&Tmmi^m 

[0 0 8 7] H5HSI9K:tt, Hl~H4»C^L^a 
E LfS?A~D(C$5^T, ^15, IE?Lft1^)i6, 
?#£JI 7 XlifSftfi 1 1 omm 3 lifcjg LT*-;l>7* 

□ ->^I3 o^is^^MA" ~d' fc^ftws 

to CCTtt, ±IB75yx^U;Ht^W±, ±$Efc 

«fc 5 ^ y >ft <tti a^^fto^^ri^ftT 

^ * fc, ;Wt^ 2 ft 

[0 0 8 8] llOit #fl^©£8!*#f£tti& 

(R) , m (G) &tf» (B) ©3gfi*$8ftRTffifc* 
ilJi5 (5a,5b)tf, RSta3i:liai2i:OIBUi:E? 
ftTV^. ttH3Rtfi^S2«, Sl^c^M-T^Xh^ 

hU^*rt*0{W»lilKl 5fc«fc0aW*ftTs *ft 

^nt€#«EA^ip?fts iiftfc^oT, awsftfc 
^-r^i^icffifiSc^ftTv^o 

[0 0 8 9] BP^s 01 Oti^l^tf 8X3RGB»iv 
h U y Wflot, IE?LliMji i: , m?fl 

3Ms©v^ft^>ft < i: «E>— o^eft 5 zmm 
3 tmmzoffiKmiLrcm-e&z (03x«04# 
fig) o mmtmm^ t^c7,h^-cTm^^~-y 

hb^X^rtM©W[H]SSl 5&tfJ¥S€^lelKl 4fc 

cfc DBt^ij^{cfi^mj±^mipL, *©^xffia?^« 
?i±, • i2^t«fv x7i/^ t lt(^i, a# 
xh7j7°ww-y*ft (r) , m (g) , w (b) 

tltft^o 

[0 0 9 0] 

fttE^SftSfeO*ett4v»o 
[0 0 9 1] HflBM 1 

*HfiSMt±, ±^©-IS^ [I] ©T57^U;Wb^ 
TIBIijg^ (1 5) -3<D7^yx^VMt 



[0 0 9 2] 



lit 3 5] 



^~~^J-<^^-CH=CH ^~^-CH=CH ((^"V^ 



[0 0 9 3] £f\ K&mM&WWz. 1 0 0 nmtDJ? 
SOI T0fr5£SI»ffitf-^fflfcJBj£Snfc3 0mm 
X3 0mm^7XM-t7f^>^L/c o IfV7 
*fcLTaS©2. 0mmX2. 0 mmd^lln^ 

«kt) l 0-4P aWTOKaT"P±aB«ifiS (15) -3 
<D 7 5 / 7^ U ; Wfr&4» i: ELfltiMtf Wa-NP 
D £%M.W& 1 : 1 -eg^LfeMfcfflAfcf 5 0 nmcDi? 

Mi&4 0. 1 nm/fPtLtco 

[0 0 9 4] «?$s1£B*ffli: LTTI2«JS^ 

<da i q 3 (hux (8-*yuy-;W 7;i/5-* 

A) *IEft*^£&LT«8s#L;fc, A 1 q 3 ^64* 
CO^HS^OflWJfeM^tf 5 OnmtU 
MiO. 2nm/®£ls1t, 

[0 0 9 5] 

Wt3 7] 

Alq 3 : 




[0 0 9 6] l^#JftfcLT&MgfcAg©8IM£;&3 
$m$5 0 nm (MgH) Rtf 1 5 0 nm (A gHQ <D 

[0097] d ©«fc 5 jcf^» LfcHMU i (D^mm^ 
xm^iz, mmmmm.Txm^Txmm.m^^x 



och 3 

E-WJfflllSSffofcfcC*, 8Vf'2 00 0 cd/m 

[0 0 9 8] £©W««j^ttf£?£fl3a^ §HS?H 

fco #M^2 0 0 c d/n^TOI^-^ 

OHflffl-e&ofco 
[0 0 9 9] HftSffl] 2 

*^6£» ±$©-f&^[i]©75/x^y;Wbi^ 

©55, ±I2S^ (1 5) -3CD7 5/7,^U/Wfc3- 

[0 10 0] £f\ X^«gSf 1 0 0 nmCD/P 
2© I T0fr5&5Hffitf-a®fcJB#Sn;fc3 0mm 
X3 0mm^7XlS^7f^^bf;. IfvX 
t£LXffl&.<0 2. 0mmX2. 0mmOMP5f 

£ D 1 0 "4 P a WTOHSTTfWiaiBEiSO a - N P D 
§fjxti*5 0 nmOjPSKfigJitLfc,, IS! U- MiO. 
1 nm/»tLft. 

[0 10 1] £?>K:, ±|HflliiS (1 5) -3©75/ 
*^U/Wt^fc*?ift&tt#m?fc5A l q 3 i:£fi 
SJtl : 1 T'rl^UrcS^IEJLIi^JitcgLT^L 
Ito ±ia^3§S (1 5) -3(07$/7>1-VMt&®£ 
A l q 3 £fr 5 (itfgttB) OffiSJ?t«0 

^f50nmi:U mMls-hli&tO. 2nm/®£ 

[0 l 0 2] f&ffit'ft£LXimg£Ag(Dffiim*n 

fifljfcfcf 5 Onm(Mg)Ml50nm(A gjg) ©J¥ 

2£ffMU m 3 ^ Lfc&^^j^fcas^fcfNH 

[0 l 0 3] Z<D£otiLftMLrcm&m2<DGWfcft% 

ytm^fc, mmmm^Txi\wu77smmi±*iiux.x 
smmzmiLrco mmm^x^, mmmi£ 
mm^m^n-otcm^ 6 3 0 nmffit^f 



[0104] z.(DMwmnmm^\m^ mmw 

tc 0 Sfc, M»ffi2 0 0 c d/m2T«^?:-^t 

[0105] mmm3 

Wfe ±$©-flM[I]©75/X^y;Wbl^tl 
CD5^, ±f3B§igS (1 5) -3CD75/7.9 L U;Wk-a- 

[0 10 6] £1\ X«*gS^ 1 0 OnmOl 
£<DI T 0^f.4§»-IItM?n/c 3 0 mm 
X3 0mm(D^7XlI^7t^^'Lft o 
*fcLTtB»0 2. 0mmX2. Omm^Wln^ 

«k D 1 0 P a WTOHST"e±IBfliii^O a-NPD 
*mtf3 0nm©JPSlCjSJitLfco j8&*U-Mi0. 
2 nm/itLfco 

[0 10 7] f£fctm£LT±13«ife£ (1 

5) -3<Dr5/7.9 L U;Hb-a-^^A 1 q^aat 

i : i-vmjimm^mLxwmLito ±mmm.^ a 

5) -3©75/^^U;Wt^S^A 1 q 3 tO}g^ 
Jifr5ft3IS)^©§iJPfcfflS.tf3 0 nmiU 

[0 10 8] S^ttStt^fcLT±fa«ieS 
CO A 1 q 3 ^3t®fcgLT^Lrc 0 A 1 q^WW^ 
«itS: (1 5) -1 : 
H 3 CC 



MM3 0nmJ;U ItU-MiO. Znm/gitL 

[0 10 9] BrS^SfcLTttMgfcAg©8Wi»&S 

ii(f5 0nm (Mg) Rtf 1 5 0nm (Agi) ©i¥ 
SEML, ^Mtf3tC«fc3H4tc^Lfc$n^$lttW 

[0 1 10] d©£^cf^Lfc^»j3Mim^! 

mmic^tm^ff^rcm^ 6 3 0 n mtc^e— ^ 

oifcfctS* 8 VT2 5 0 0 c d/m 2 <Dj{?g^#&n 

/Co 

[01 1 1] «i©*«mi?^t^?%fiFia«, Sffssa 
MTfc 1 ajiisii&BLfctf, fjs^fbamsssnfcfro 
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(15) -3©{fr&4*t4 0. 5nm/a DCMteO. 

0 5 nm/fptLfco 

[0 2 2 9] ^-;^n<y+>^ttfli:LT 
±f58fil5£©/ vy ^ 7°n -Y y fcfSftH & L Ts£t L 

©ISJStiflRMf 15nmi:Uli^>a0. lnm 

[0 2 3 0] 5 etc, «?»3itt^4:LT±ia«iiSS 

©a i q 3 **-)iyuy*y>?micmLxMmLrzo 

Al q 3 Oli«^f3 0nmtU H#y-H£ 
0. 2nm/^Lf;. 

[0 2 3 1 ] ^ffi#^i:LTt±Mgi:Ag©»ji^S 
fflU cnfelitJ;»), Ii^Mnm/#tLT 
^lj^«~5 0 nm (Mg) Rtf 1 5 0 nm (A gH) ©J? 

Lfc„ 

[0232] il©J:9 L/c^MiJ 2 4 ©^H«W 

xmm^mm^tco mmm&xtb*), mmmz 

1 mm^mim^n-Dfci^ 6 3 onmjtis^ 

Sl^frorcfcCS, 8Vfl 00 0 cd/m2(DSI 
[0 2 3 3] c:©MS^^tlfi?*ffm g^HH 



/to s/c, wmm&2 o o c d/m2"&mm%-Mk. 

[0 2 3 4] gffijj 2 5 

©55, ±IH«iiiS (l 5) -2£D75/x^'J;Wk-a- 

tiilA 1 q 3 i:0^^ii^«?fi^tt^S^LTffl 
I ^ /c W8iSJ?fSttill?WS L mix & § o 

[0235] mmm, fm&tt>mmm2 2icmML? 

[0 2 3 6] C ©<fc 5 Lfe«ffil 2 5 ©^$Wf^ 

1 fcm*K:#)teffl£*fTo;fcie£, 5 9 0 nmttififcfS 
WfeftftifctZLZ, 8Vfl 100cd/m 2 *| 
[0 2 3 7] £©W$tmf^ftll?£{1M, gHS£ffl 

fco sit* wmm&2 o o c d/m*vnffim*-fe£. 

[0 2 3 8] Hflfiffll 2 6 
^USSMte, ±a©HHS[ I ] ©75 77,^ U;Wk^« 
©55, ±E*iiS (l 5) -4®75/^U;Wb^ 
^A 1 q 3 fc©S^fl*«?l&&14f£^fcLTffl 

[0 2 3 9] S^ig, J5gJKS t ^BSM 2 2 tew U T 

[0 2 4 0] C CD ± 5 KfEK Lfc^SSffl 2 6 cD^flW 

1 ^Sfc^MSfcfr^fclSm, 6 1 0 nm#£(C% 
Jtlf-i'WS^bMflft. £/c, ttE-ise 
SJ^fcfTofcfcCS, 8Vei 0 00 cd/mZOWJ| 

[0241] z<DGffltnmm?*ftim, mmmm 

fc a £/c, SHEWS 2 0 0 c d/m2T»«aMt*-St 
ffillLTJSi^U ^J&ft£-e/cPg, m&^mt 
5fP5 5 OSf^TfeofCo 
[0 2 4 2] HMM 2 7 

©55, ±IE«ii^ (1 5) -6(D7^/7>9VMt-& 

^rc^mm^^m^im Lkmx&Zo 

[0 2 4 3] Mft riM!ffifcfe^»fl!l2 2tJ«!fcLT 
[0 2 4 4] £©£ 5 fcftfi L/c^Mll 2 7 ©*f«SJ? 



1 t(l]«t^M^^tfo/c*S^ 5 8 5 nmimicm 
Mfettft-Dfc 8VT600cd / m 2©J¥fitf 
[0 2 4 5] £©^$M^fgftfg?^1«, ^H3?H 

/to 2 o o c d/mz-emmz-fet 

5Sf30 0 Strife o/c 0 
[0 2 4 6] aMM 2 8 

*HW!±, ±$©-0£S[i]©75/x^y;Wt:i^) 
©55. ±f2#f£S (l 5) -7©75/*f-y;Wfc£ 
tit A 1 q 3 t©^^ji^tt?li1iMtt^jii:LTffl 

i £«m#^§tti£?*ftsi l fcw -e s § „ 
[0247] jmmtt>mmM2 2KmMLx 

[0248] z. ©J; 5 fcf1$8 L/c^lMU 2 8 ©^111^ 

Tfgft#tt£fF{ffiL/Co 3§ftfe«#fi-££D, ^SffiM2 
1 t^tC^iJ^^lTofuiSS, 6 1 5 nm#ififC« 

)t^-^^tSX^^b;^#/t 0 £/c, *J±-)I¥S 
flB^fcftofcfcCSs 8 VT6 5 0 c d/m20«jKtf 

[0 2 4 9] SX&H 

/c 0 Sfe, OTES2 0 0 c d/m2T?«»E«36-^t 

[0 2 5 0] HiSM 2 9 

©55, ±f2«ig^ (1 5) -8<D7S.SZ?VMt£ 

ti i: a i q 3 1 <o®£iwm ztttiims&tm £Lxm 
[0251] mmm, fmmtt>nmM2 2izmmLx 

[0 2 5 2] CO«fc5fC^iaL^aSM2 9©W^i«W 

fgTt^tc, §fgjlHmTT|iI^7XfiOT±£in* 
T%7t#tt^I¥ffiL/co ^fe^^fe^feD, 

i £mmiz^mm^7^rcm^ e 1 o nm#iet« 

yt*~tr*G*&X'<9h>l'*&rco S/c, SflE-ffS 
Mfe*ft-D rc££Z, 8VT?500cd /m 2 ©® 

[0 2 5 3] d©^«^^?^ft^m, g^HH 

/Co S/c, SI^WS2 0 0 c d/m*V%MM%-l£iZ 

mmLxmmmu mmtztt^ nm^mt 

%>%X2 0 O^Tfeo/Co 

[0 2 5 4] mmm3 o 



<Do%, ±KflBg3 (1 5) -9<D7S./7.3 L VMt& 

co 2 5 5] mmm, ^mmt^mm&n 2t«br 

[0 2 5 6] 5 Lfc^ffiflll 3 0 ©*f«*J? 

1 ^lit^^^To/c^ll, 6 4 OnraffitH 
Sl^fcfTofcfcca, 8VT?9 2 0 c d/mZOWfitf 
[0 2 5 7] C©^a«J^Sttffc?£ft§ai& gfH3SH 

/t 0 sfe, mjM2 o o c d/m^mm.m^-'M.^ 

8 Ol$[fflt?fcofc« 
[0 2 5 8] HfiSM3 1 

05^, ±fS4#^ (1 5) - 1 1 (Dit^tA 1 q 3 

[0259] mmm t&nmm 2 2 icmuLT 

[0 2 6 0] C©«fc3fcfi*L;fe^Wffl3 1 

1 i:^H«^^PJ^^tTofc^, 5 8 0 nmfflcl 
Sl^fcfrofcfcC^ 8VT*1 1 00 cd/mZOlPS 

[0261] do^«s^3t^?*f^sa^, rnmmrn 

tc 0 OT)E|fi2 0 0 c d/n^tM^-^ 

SST?8 0 OBflfflTfcofc,, 
[0 2 6 2] H5SM3 2 

*^S6fflWu ±$cD-flM [ I ]cD7^y , 7.5 L U Mt&WB 
<Do%, ±I2«3iS (15) -1 2075/X?-U;Wb 
^t) i: A 1 q 3 4: ©il^Wi ^W^fijUttf^/I i: L T 

[0 2 6 3] Jffl|& $il££:fe^S6M2 21C'«Lt 

[0 2 6 4] C <D«fc a fcfNH Lfc«0!l 3 2 CDWH*W 
g^HH^T-e]iI/W7X[S^tti±?:ijnx 

1 ^TOc^M^To/clSII, 6 0 OnmffitJS 

iJ^^tTofci:C5, 8VT9 0 0 c d/m2©fffitf 



[0 2 6 5] ^^St^)tI?^ffSi, S^HH 
Tc a OTJIS2 0 0 c d/m2l;«{i^-^^ 

S£T?6 6 0BtP^Tfeo/c o 

[0266] nmM3 3 

#£BB0!IW\ ±a©HHiC[i]07'5/^f-U;WI:^«J 

(oo^s ±mm^ (i 7) - K075/xf u;wk^ 
ti i: a i q 3 1 (DM&fomznTimmmB thxm 

[0 2 6 7] mmm. ^mmt^mmm2 2\zmmi,x 

[0268] hcd^o \z\m Ltcmmm 3 3 o^mm^ 

?f&m&*wmhrc B ^K&im&x&'o, mm 2 
1 tmrn^mifemi-oTcm^ 6 2 onm#j£ts 

SIS*ff o fc C ?k 8VT' 1 6 5 0 cd /k^VMM. 

[0 2 6 9] iOtilSI®ti?*ffm g^HH 

/Co $ fc, OTHS2 0 0 c d/m2T«fI^-^f- 

5 ST 8 8 0^IHTf*ofe„ 
[0 2 7 0] Hffi#H3 4 

±IB«igs: (1 7) -2©75/*f-U;Hfc£ 

« A 1 q 3 £ <Dii^« £«?*K£1£Sgft« £ LTffl 

[0271] j$mmt.t>mmM2 2{c«lt 

[0272] KftSl Lfc^ffiffl 3 4 O^fflSW 

x^fm^mmLtco ^fe^^fe^sD, ^M2 
1 mm^mim^n^rcm^ e 4 5 nrnfifistif 
ytv-tmtzx^tvfrttmco sit, nm-wm 

fflfe*ffr>rctCZ, 8VT?1 3 0 0 cd/m2©WjS 
[0 2 7 3] CtD^m^^?^^^ g^HH 

fc„ mmnm 0 0 c d/ m 2-e«^ff^-^^ 

5S-P8 0 0«FlBT?*ofe 0 
[0 2 7 4] H«SM 3 5 

**WMt4, ±3zEO-K^[ I ] ©7 5 7 U ;Wk^ 
©5-5, ±E«iiS (l 7) -3cD7 5/X^D;Wb^ 

«tA 1 q 3 t<DU^B^m^m^m^mtLrm 
^tc^wmmmkttim LrcMx&% a 
[0275] Sim. fm&t *>m&M 2 2 icmuLT 



[0276] d ©«fc 5 tcfmLtcmm 3 5 mmw^ 

1 fc^at^SI^^ffofelSa, 6 0 0 nm#jfit« 
MJZtt'n^rctZZ, 8 VT'l 4 5 0 c d/mZ(Dmm 

[0 2 7 7] d©^$M^gftlS?^§^ SUSIE 
fc„ OTfffi2 0 0 c d/mZ-??*«tfi*-SfC 

§st-7o oBtr^-eso/co 

[0 2 7 8] HfiSffU 3 6 

*^MiJtt, ±3zE©-ISS[ I ] ©75 7 X^U ;Wfc£» 
±IHlSfiij£ (1 7) -4©75/^f-U;Wbi^ 

[0 2 7 9] «££lk^MlJ2 2t«LT 

[0280] C ©J: -5 fcfNH L/i^SSM 3 6 ©IfitSW 

1 fcl^fc^MJEfctTofdieSI, 6 2 0 nmtfififcfg 
fflttfrvlttZZs 8 VT* 1 2 0 0 c d/m*<Dnm 

[0281] cD^mnn^ftm^imm, mmmm 
rco sfc, wmm&2 o o c d/ m 2T«fi^-^t 

[0 2 8 2] Hffijffl] 3 7 

*^asMt4, ±$©-flM[ i ] or 5 u ;Wb£* 
±ias^s (i 7) -5©75/*f-y;Wfc£ 

[0283] mmm, mmt^mmn 2£«lt 
[0284] z<D&o \z\m Lfcmmm 3 7 ©^iittw 

1 t^tC^PJ^^tTo/c^m, 6 5 0 nm#Srt« 
MS^ffo/ci:d5, 8 VP 8 0 0 c d/m 2 0f|fitf 

[0285] <KDGWfcnf&ytm?%ttmk. mmmm 

fee «J»3»S2 0 0 c d/m2fliSi^-£t 



[0 2 8 6] 1MM3 8 

*^SSM«, ±3zE©-^[i]©75/X9 L y;Wb^ 
©5-5, JiEHtjIS (1 5) -5 075/*f-U>Wfc£- 
HI A 1 q 3 0g^Sfc*?tt53f133&tt® £ LTffl 

[0287] i%m&£t>mmw2 2mmLx 

[0288] il 0<£ ? JcfNH Lfcmm 3 8 ©WitttW 

^t^Ffc. mmmmm.Txim^uTT.mm.m^mA. 
1 tmmizftmifezn-Dfcmm, e 5 5 nmiitifits 

JH^fcfrofcfcCS, 8VT* 1 7 2 0 c d/m2©WS 

[0 2 8 9] L^Wl^^M, SUSfffl 

/io g:fc, OTiS2 0 0 c d/m2T«fl^-^tC 

SST?7 8 OBf^TSo/io 
[0 2 9 0] 9 
*m&Mlt* ±$0-0M[ I ]<D7S.yz?VMt&fo 
<Do*>. ±IB^iiS (1 5) -3<D7S/Z*VMk£ 

HJc±K*3iS (15) -3075/X^y;Wb 
A 1 q 3 i: OJB^«JI**?IISfttSBOT £ L fc 

[0 2 9 1 ] £1\ M^mmmm.^. l 0 OnmOf 
£0 1 TO^6ft*lia^-SiiK:JBriJSnfe3 0mm 
x 3 0mmO^7XSS«-lryf >^Lft. IfvX 
*£LT*S©2. 0mmX2. 0 mmO^taiHP^ 

«fc0 1 O-^P aJ^T©H^T"P±ia«igS (1 5) -3 
©fb-&«5i:iE?LiftSltJ^T*SS a - N P D t^Satk 
1 : 1 XU£Lfcmttmz-l£3 0 nm©J?2fcIE?LIIS£ 

1 nm/»tLfc 

[0 2 9 2] $5>fC, ±IB^i5: (1 5) -3©{t^tl 

tm^-mM'&mx&z a 1 qs^^SMtti : i-ps 

fco ±f2«}SS (15) -3©<k^»fcA 1 q 3 i:A^ 
^ 5 ttFlst^Jf (^Ttii) ©MP WM3 0nmt 
UliU-hiiMO. 2nm/fj>fcLfco 
[0 2 9 3] *-Jl7tiy*y7mttm£LZ 

^"ny+^^JiOiUPtiMittf 1 5nmilL, ^S^- 
ht±0. 1 nm/#i:Lfco 

[0 2 9 4] *?fl^tt^i:Lr±IB^^ 
©A 1 q 3 %^-;uyny + >^SfcgLT^Lfc 0 



0. 2 nm/#i:Lfco 

[0295] mMttmtLTimgtAgcommmzm 

fflU Ctl&mmic&K), IiWMnm/#tLt 
M^5 0nm (Mgi) Rtf 1 5 0 n m (A gJl) © 

[0296] £ 0£ ? fcf£« Lfc^JfiflU 3 9 (D^MMR 

fcfjofclSS, 6 3 5 n mimic fStttJ-^WTS* 

«E-»J8W^*ff^fefc{:3, 8V72 9 00 cd/ 

[0297] zmmftmmttimik. mmmm 

tc 0 £fc, 0 0 c d/m2-esfltte*-£K 

§ST*1 1 0 OHISTfSoft, 
[0 2 9 8] Hflfiffl 4 0 

*HMiJ«, ±jZEO-flM[ I ]075y^f-U;Wt^U 
05%, ±IB^jiS (15) -3©75/Xf-U;Wbfc 

[0 2 9 9] £?\ HSmttSB^tC, 1 0 0 nmOJ? 
SOI TOfr6ft*H«tf-aiiitJgfigSnfe3 0mm 

*fcLTa«JW>2. 0mmX2. OmmOWIn^ 

J:D 1 0-^P aWTO^T-e±i5*ifiS: (1 5) -3 
075/X^U;Wl:-n-^^M^^5 0 nmOJp$fclE?L 

mmm m^m) t l t^h l t> 0 aes u- h a o . 

1 nm/»kLfc 

[0 3 0 0] *-;l/^n'y*>^Mtf»i:LT 
±l3^SO^ V * 7 D>T VfcIE?Ltti£Bfc:& LT^Sf 
L fc 0 ^ V * 7°o > 5 4 3 c O* 7" a y + y ? 

I^IfWI^tfl 5nmtUIfU-Mi0. In 

[0 3 0 1] S LT±ia«agS 
OA 1 q 3 (hUX (8-^/U/-;l/) 7;U5^7 
20 £*-;l/7*ny*y^Jl£&LT^#Lfc 0 A 1 q 

If 1/- Hi 0. 2nm/#£Lfco 
[0 3 0 2] Hffitf»tLTtiMgi:AgoaUiJg*S 

M 3.1*5 Onm(Mgl) Wl5 0nm (A gig) O 
ffStffMU »4 0fC«fc5H7lC^LfcSnfr#li 

[0303] £ 0<k 5 fcftH LfcUffiffl 4 0 O^fflSI? 



fcfrofclSS, 6 4 0 nm#jfitMt:-^^t§X 

nm-w&m^n^rctc^, 8v?3ooocd/ 

[0 3 0 4] C£D#H«^^?^S^ SfSffH 

fc„ *fc* «?g2 o o c d/m^mMim-^ 

10 OlfflBlffeofto 
[0 3 0 5] g fifi ffH 1 

051s, ±ia?fii^ (1 5) -3 075 7X^U;Hb^- 

[0 3 0 6] %t\ M^mmm^ l 0 0 nmOJ¥ 
SOI T0^5>4^^ffi^-SMtffMSnfc3 0mm 
X 3 0mm^7Xii^7f^y^Lft o IfvX 
t£lsTffl&<D2. 0mmX2. OmmOlflP^ 

<fc D 1 0 -4 P a WTOJlffiTTf TE«BfiSO a-NPD 
*fi9*tf3 0nmOJ¥*tdffl|Lfe. 3j»U-M4 0. 
1 nm/f)tLfe„ 

[0 3 0 7] JifBflKfiSC (1 5) -30{b^t) 

£IE?L*&&Sfc&LT&»Lfco ±!2«5i^ (15) - 
3©{fc£ttfr&ft**FIK£fli OftfUftJl) OHJPkfll 
M'3 0nm{:U I#b-H£0. 2nm/®£L 
lio 

[0 3 0 8] ^-;l/7"D>y + y^S#^i:LT 

feo ^ V * yn-r yfr 5 4 § c o*-;U7"n 7 * > 9M 

ommtmZM 15nmtU ItU-mO. 1 n m 

[0 3 0 9] 2 5>fc, S^flBSMtt&i: LT±f3SigSC 
OA 1 q 3 £*-;l/7n^y^m®LTll»L/c 0 

a 1 ^ht^^(Dwmmm<Dmu^mi 3 0 n 

mfcU IfU-h(i0. 2nm/#iLfc 0 
[0 3 10] ^Ifa^LTteMg^AgOiflSil^S 

0!l*.tf 5 0 nm (Mg) fttf 1 5 0 nm (A g|R) Off 
S fcffM U H 9 1 ^ L fc^P t 

[031 1 ] Z. (D «fc 5 fcf^tt L/c^SSM 4 1 O^HII^ 

0 i:lRl«fc^S!lS*fTofcje« % 6 4 0 nmttiftfcfg 
M^n-DfctCZ, 8 VT-3 8 0 0 c d/m2(DW& 



[0312] z<D^mnnftmkT*{m&, mmmm 

fz 0 WmmM2 0 0 c d/m2-e««M6%-^fc 

1 5 0 0B#^TSo/c o 

Co 3 1 3 ] mmm 4 2 

*HSSMtt, ±$©-j^[i]©75/x^y;Wt:i^ 
©5-5, ±lE#f^ (15) -2©7 5/X5 L U;Wt£- 

[0 3 14] ]«££:fc§IMiJ4 l f«LT 

[0315] C © <£ 5 fcffl!! Lfc^BSffl 4 2 ©^f$l«^ 

0 tBI«K:iHte»S*fTofefi*, 6 0 0 n mtfififca 
ffl^fcfrofcfcC^ 8VT1 2 0 0 c d/mzOWfi 

[0316] shhh 

fc 0 WI2 0 0 c d/m2T«ff?:-^{C 

[0 3 17] IMffl 4 3 

*^fi«M«, ±$©-0§S[ I ] ©7 5 y U ;Wt£% 

©5-5, ±ia«iss (15) -4®75/x?-y;Wk£ 
[0318] mmtimmm* 1 k«lt 

[0 3 19] ilCQ«fc5^1!iU^SSM4 3<D^«m^ 

0 fc|Rl«fi:5MlI£*fTofefi*, 6 2 0 n mtfififcfS 
SKfcfrofcfcCS, 8VTM 100cd/m 2 Ogg 
[0 3 2 0] d©OTtl^ftfl?£ff«> gHHH 
feo WmW&2 0 0 c d/m2-p*SKffi*-SK 

§Sf60 OBf^^So/co 

[0321] mm* 4 

©5-5, ±fEfl§3£S (15) - 6 GHt£«;&*?ll53£te 

[0 3 2 2] B«§& ^MS^feHSSM4 UcmULX 



[0323] C © £ 5 Lfc^fflM 4 4 ©WH«W 

o fcra«fc^ew^*fTtPfcie*, 5 9 5 nmtt^c^ 

38S*fro C 5, 8V77 00 cd /mZOfpgtf 
[0 3 2 4] d©^$Ml^gftfS?£{1«, §H3tH 
fro Sfc, «JSBWS2 0 0 c d/mz-CSSfcffifc-Sfc 
££T*3 0 OBt^T'feofco 

[0325] mmm \ 5 

©5-^ ±mm& (15) -kdy^/x^vm^ 
[0326] mmm. mmmt^mMtfu 1 t«u 

[0 3 2 7] d ©i: 5 Lfc^fiSffl 4 5 ©*f«SJ? 

0 t[l]^tc^)teiJ^^tTo^|gmv 6 2 0 n mttifitHS 
MS^fTo fc C 5, 8Vt*7 5 0 cd /m2©Wfitf 

[0328] cowas^^n^^^s^, s^hh 
mTtc 1 *^mii/c^ ifmaii^n^^o 
rco siS8ffS2 0 0 c d /mzx-nmm-fefc 

£$TM 5 0B#P^T&ofc 0 

[0329] naaM 4 6 

#^MtfH\ ±$©-*S:i£ [ I ] © 7 5 / X ^ 'J Mt&® 
<Do*>, ±MWm& (1 5) -8®75/^^U;Wk^ 

[0 3 3 0] figHS4:t,^Sfiff!l4 1 tWLT 

[0 3 3 1 ] C © «fc 9 JcflFSi LfcHSfiM 4 6 ©W$«W 

0 fc^litC^WS^tTo/cSS, 6 2 OnmffitS 
MS^tTo rctCZ, 8VT5 2 0 cd /mZtDffSA^ 

[0332] iKDGW&nftftmttftmk, mmmm 

/Co $fc, «]^J?S2 0 0 c d /m2T-W^fi^-^tC 



[0333] mmm a i 

*mmmn., ±xE©-jKj£[ i ] or 5 u ;wt£» 

©5^ ±fE#fi£S (15) -9 075/*f-U;Wfcfc 

[0 3 3 4] BffiJS, J»£^M?ij4 1 t«LT 
[0 3 3 5] C CD «fc a fcfl* LfcHBS^J 4 7 
Tfi^tt^ffHffiLfco HMO 4 

o tmm^mi^n-Dfc^^ e 5 0 n m#iet% 

SfJ^fcfrofcfcCS, 8VT1 0 00 cd/mZO»fi 
[0 3 3 6] CO^«!«^^?*^ia^, SHUffl 

«tk 1 a^issfcSLfctf, sna fro 

fc„ sfe, ?ow»S2 0 0 c d/ m 2-?«fi^-^{c 

§ST*6 0 O^IBlTffe-afc. 
[0 3 3 7] HMH 8 

#mm&. ±ao-iRS[ 1 ]©75/*f-y;Wfc£tt 

©?o, ±33»ife£ (15) -1 i£D7577fiJ;Wk 

[0 3 3 8] JUffit, figffliSfcfc^MN 1 lc¥ILT 

[0339] C ©<fc 5 fcflMK L/cflSSM 4 8 ©^HHW 
«3tt*?t, SiS£H^TT*Ji^7*iSafi«E*;&n3. 

0 fcH«fc#3fcffl£*fTofee£, 5 9 o nmimim 

mmZfiifctZZ, 8VT 1 2 0 0 c d/m2©BJg 

frt#5>n/c 0 

[0 3 4 0] L(Dtit^^l?^ftSi, §^HH 

ito s/t, %Dtsms2 o o c A/m^mmm-^ 

SfP8 5 OBffgT&ofco 
[0 3 4 1 ] gffifll] 4 9 

*^MiJtt, ±$©-]&iS [ I ]ff)7577f U ;Wfc#feI 
©3^ ±E^S (15) -1 2©75/*f-U;Wfc 

[0 3 4 2] Jffi|& ^flSSfct,«M4 1 t«LT 
[0343] £ ©£ ? fcflMH LtcW&m 4 9 ©WHWH 1 

O^S^^MS^Tofc^ 6 1 0 n mimical 



M^ffo Tz ic5> 8 V 9 3 0 c d / m 2©jSf gfr 

[0344] z.<o%9ms&fflM&ikftmt, mmm 
fc„ wmw&2 o o c d/m2^*^fi^-^^ 

0 O^Sofeo 
[0 3 4 5] USSffll 5 0 

*HJfiff!H4, ±$©-0M[ I ]©75yx^U;Mb^ti 
©5^ ±IB4#}£iS (i 7) - 1 ©75 ;Wfc£- 
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(54) ORGANIC ELECTROLUMINESCENT ELEMENT AND LUMINESCENT 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent element 
to emit a red light which has a high red color purity and a high brightness and 
stability by using a compound which has a high fluorescent yield, and which is 
also superior in a thermal stability. 

SOLUTION: This is the organic electric field luminescent element wherein an 
ITO transparent electrode 2, a hole transport layer 6, an electron transport layer 



7 and a metal-electrode 3 are laminated in this order, and the hole transport 
layer 6 and/or the electron transport 7 is composed of the mixture layer 
containing at least one kind of amino styryl compound expressed in formula [I], 
and further, wherein a hole blocking layer 30 is installed between the hole 
transport layer 6 and the electron transport layer 7. In formula [I], X1 is an aryl 
group such as a phenyl group that has a substituent like nitro group, and Y1 and 
Y2 are groups that have aminophenyl group or the like in a skeleton. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Organic electroluminescence devices characterized by consisting of a 
mixture layer in which at least one of the configuration layers of said organic 
layer contained at least one sort of an amino styryl compound expressed with 
the following general formula [I] in the organic electroluminescence devices by 
which the organic layer which has a luminescence field is prepared between an 
anode plate and cathode. 
[Formula 1] 



-ttS [ I ] : 

Y 1 -CH=CH-X 1 -CH=CH-Y 2 



It is the radical as which X1 is expressed in either of following general formula (1) 
- (7) in [, however said general formula [I], and is [Formula 2]. 



tfAA R 4AjA R 2 „-V R ! 

P? R 3 R 3 

(1) (2) (3) 




(4) (5) (6) (7) 



however, said general formula (1) - (3) - setting -- the inside of R1-R4 - at least 
one - a halogen atom - It is the radical chosen from the nitro group, the cyano 
group, and the fluoro alkyl group. Others A hydrogen atom, an alkyl group, an 
aryl group, an alkoxy group, a halogen atom, Are the radical chosen from the 
nitro group, the cyano group, and the fluoro alkyl group, even if they are the 
same, may differ, and it sets to said general formula (4) - (7). At least one of 
R5-R10 is the radical chosen from the halogen atom, the nitro group, the cyano 
group, and the fluoro alkyl group, others are the radicals chosen from a 
hydrogen atom, an alkyl group, an aryl group, an alkoxy group, the halogen atom, 



the nitro group, the cyano group, and the fluoro alkyl group, and even if they are 
the same, they may differ. Moreover, Y1 is a radical expressed with the following 
general formula (8) or (9), and Y2 is a radical expressed with the following 
general formula (8), (9), or (10). 
[Formula 3] 



however, said general formula (8) - (10) -- setting - R11 and R12 - a hydrogen 
atom - It is the radical chosen from the aryl group which may have the alkyl 
group which may have a substituent, and a substituent. You may differ, even if 
they are the same. R13-R35 A hydrogen atom, it is the radical chosen from the 
alkyl group which may have a substituent, the aryl group which may have a 
substituent, the alkoxy group which may have a substituent, the halogen atom, 
the nitro group, the cyano group, and the fluoro alkyl group, and even if they are 
the same, you may differ. ] 

[Claim 2] It is the radical as which X1 is expressed in either of following 
structure-expression (1 1) - (14) in said general formula [I], and is [Formula 4]. 





Moreover, Y1 and Y2 are [Formula 5] which is the radical expressed with the 
following general formula (8) or (9). 

R 22 R 21 R20 



In (said general formula (8 [ however, ]) and (9), although R11 and R12 are the 
same as the above mentioned thing and R13-R30 are the same as the above 
mentioned thing, in the case of a fluoro alkyl group, it is a trifluoromethyl radical.), 
organic electroluminescence devices indicated to claim 1 . 
[Claim 3] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and consist 
of said mixture layer containing at least one sort of the amino styryl compound of 
said organic laminated structures to which said electron transport layer is 
expressed with said general formula [I] at least and which were indicated to 
claim 1. 




[Claim 4] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and consist 
of said mixture layer containing at least one sort of the amino styryl compound of 
said organic laminated structures to which said hole transportation layer is 
expressed with said general formula [I] at least and which were indicated to 
claim 1. 

[Claim 5] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and said 
hole transportation layer becomes from said mixture layer containing at least 
one sort of an amino styryl compound expressed with said general formula [I], 
and said electron transport layer becomes from said mixture layer containing at 
least one sort of an amino styryl compound expressed with said general formula 
[I] and which were indicated to claim 1. 

[Claim 6] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and consist of said mixture layer containing at least one sort of the 
amino styryl compound of said organic laminated structures by which said 



luminous layer is expressed at least with said general formula [I] and which were 
indicated to claim 1 . 

[Claim 7] Luminescence equipment using the organic electroluminescence 
devices indicated in any 1 term of claims 1-6. 

[Claim 8] Luminescence equipment which was constituted as a display device 
and which was indicated to claim 7. 

[Claim 9] In the organic electroluminescence devices by which the organic layer 
which has a luminescence field is prepared between an anode plate and 
cathode At least one of the configuration layers of said organic layer Following 
structure-expression (15)-1- (15) Organic electroluminescence devices 
characterized by consisting of a mixture layer containing at least one sort of an 
amino styryl compound expressed with -12, (16)-1-(16)-12, (17)-1-(17)-6, and 
(18)-1-(18)-6. 
[Formula 6] 




[Formula 7] 




[Formula 8] 




08]-5 (18)-9 



[Claim 10] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and consist 
of said mixture layer of said organic laminated structures with which the electron 
transport layer contained at least one sort of said amino styryl compound at least 
and which were indicated to claim 9. 

[Claim 11] Organic electroluminescence devices which said organic layer is 



making the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and consist 
of said mixture layer of said organic laminated structures with which the hole 
transportation layer contained at least one sort of said amino styryl compound at 
least and which were indicated to claim 9. 

[Claim 12] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and said 
hole transportation layer becomes from said mixture layer containing at least 
one sort of said amino styryl compound, and said electron transport layer 
becomes from said mixture layer containing at least one sort of said amino styryl 
compound and which were indicated to claim 9. 

[Claim 13] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and becomes from said mixture layer of said organic laminated 
structures in which the luminous layer contained at least one sort of said amino 
styryl compound at least and which were indicated to claim 9. 
[Claim 14] Organic electroluminescence devices which consist of said mixture 
layer in which said at least one of the configuration layers of said organic layer 



contained at least one sort of said amino styryl compound, and the red 
luminescence coloring matter which has the luminescence maximum in the 
range of 600nm or more and which were indicated to claim 9. 
[Claim 15] Organic electroluminescence devices said at least one [ whose ] of 
the configuration layers of said organic layer said organic layer is making the 
organic laminated structure to which the laminating of a hole transportation layer 
and the electron transport layer was carried out, and is said electron transport 
layer at least and which were indicated to claim 14. 

[Claim 16] Organic electroluminescence devices said at least one [ whose ] of 
the configuration layers of said organic layer said organic layer is making the 
organic laminated structure to which the laminating of a hole transportation layer 
and the electron transport layer was carried out, and is said hole transportation 
layer at least and which were indicated to claim 14. 

[Claim 17] Said organic layer is making the organic laminated structure to which 
the laminating of a hole transportation layer and the electron transport layer was 
carried out. Said hole transportation layer At least one sort of said amino styryl 
compound, It consists of said mixture layer containing the red luminescence 
coloring matter which has the luminescence maximum in the range of 600nm or 
more. Said electron transport layer At least one sort of said amino styryl 
compound, Organic electroluminescence devices which consist of said mixture 



layer containing the red luminescence coloring matter which has the 
luminescence maximum in the range of 600nm or more and which were 
indicated to claim 9. 

[Claim 18] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and consist of said mixture layer containing the red luminescence 
coloring matter of said organic laminated structures with which said luminous 
layer has the luminescence maximum at least in at least one sort of said amino 
styryl compound, and the range of 600nm or more and which were indicated to 
claim 9. 

[Claim 19] Luminescence equipment using the organic electroluminescence 
devices indicated in any 1 term of claims 9-18. 

[Claim 20] Luminescence equipment which was constituted as a display device 
and which was indicated to claim 19. 

[Claim 21] Organic electroluminescence devices characterized by consisting of a 
luminescent mixture layer in which at least one of the configuration layers of said 
organic layer contained at least one sort of an amino styryl compound expressed 
with the following general formula [I] in the organic electroluminescence devices 
by which the organic layer which has a luminescence field is prepared between 



an anode plate and cathode, and a hole blocking layer existing in the cathode 
side of said luminescent mixture layer. 

[Formula 9] 

-«5£ [ I ] : 

Y 1 -CH=CH-X 1 -CH=CH-Y 2 

It is the radical as which X1 is expressed in either of following general formula (1) 
- (7) in [, however said general formula [I], and is [Formula 10]. 




CD (2) (3) 




(4) (5) (6) (7) 



however, said general formula (1) - (3) - setting - the inside of R1-R4 ~ at least 
one - a halogen atom - It is the radical chosen from the nitro group, the cyano 
group, and the fluoro alkyl group. Others A hydrogen atom, an alkyl group, an 
aryl group, an alkoxy group, a halogen atom, Are the radical chosen from the 
nitro group, the cyano group, and the fluoro alkyl group, even if they are the 
same, may differ, and it sets to said general formula (4) - (7). At least one of 



R5-R10 is the radical chosen from the halogen atom, the nitro group, the cyano 
group, and the fluoro alkyl group, others are the radicals chosen from a 
hydrogen atom, an alkyl group, an aryl group, an alkoxy group, the halogen atom, 
the nitro group, the cyano group, and the fluoro alkyl group, and even if they are 
the same, they may differ. Moreover, Y1 is a radical expressed with the following 
general formula (8) or (9), and Y2 is a radical expressed with the following 
general formula (8), (9), or (10). 
[Formula 11] 



however, said general formula (8) - (10) - setting -- R11 and R12 - a hydrogen 
atom -- It is the radical chosen from the aryl group which may have the alkyl 
group which may have a substituent, and a substituent. You may differ, even if 
they are the same. R13-R35 A hydrogen atom, it is the radical chosen from the 
alkyl group which may have a substituent, the aryl group which may have a 
substituent, the alkoxy group which may have a substituent, the halogen atom, 
the nitro group, the cyano group, and the fluoro alkyl group, and even if they are 
the same, you may differ. ] 




[Claim 22] It is the radical as which X1 is expressed in either of following 



structure-expression (11) - (14) in said general formula [I], and is [Formula 12]. 



Moreover, Y1 and Y2 are [Formula 13] which is the radical expressed with the 
following general formula (8) or (9). 



In (said general formula (8 [ however, ]) and (9), although R11 and R12 are the 
same as the above mentioned thing and R13-R30 are the same as the above 
mentioned thing, in the case of a fluoro alkyl group, it is a trifluoromethyl radical.), 
organic electroluminescence devices indicated to claim 21. 
[Claim 23] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and consist 
of said luminescent mixture layer containing at least one sort of the amino styryl 
compound of said organic laminated structures to which said electron transport 





layer is expressed with said general formula [I] at least and which were indicated 
to claim 21. 

[Claim 24] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and consist 
of said luminescent mixture layer containing at least one sort of the amino styryl 
compound of said organic laminated structures to which said hole transportation 
layer is expressed with said general formula [I] at least and which were indicated 
to claim 21. 

[Claim 25] Said organic layer is making the organic laminated structure to which 
the laminating of a hole transportation layer and the electron transport layer was 
carried out. Said hole transportation layer consists of said luminescent mixture 
layer containing at least one sort of an amino styryl compound expressed with 
said general formula [I]. Organic electroluminescence devices to which said 
electron transport layer consists of said luminescent mixture layer containing at 
least one sort of an amino styryl compound expressed with said general formula 
[I], and said hole blocking layer exists in the cathode side of the luminescent 
mixture layer of the electronic transportability of a parenthesis and which were 
indicated to claim 21. 

[Claim 26] Organic electroluminescence devices which said organic layer is 



making the organic laminated structure to which the laminating of a hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and consist of said luminescent mixture layer containing at least one 
sort of the amino styryl compound of said organic laminated structures by which 
said luminous layer is expressed at least with said general formula [I] and which 
were indicated to claim 21 . 

[Claim 27] Luminescence equipment using the organic electroluminescence 
devices indicated in any 1 term of claims 21-26. 

[Claim 28] Luminescence equipment which was constituted as a display device 
and which was indicated to claim 27. 

[Claim 29] In the organic electroluminescence devices by which the organic 
layer which has a luminescence field is prepared between an anode plate and 
cathode At least one of the configuration layers of said organic layer Following 
structure-expression (15)-1- (15) It consists of a luminescent mixture layer 
containing at least one sort of an amino styryl compound expressed with -12, 
(16)-1-(16)-12, (17)-1-(17)-6, and (18)-1-(18)-6. And organic 
electroluminescence devices characterized by a hole blocking layer existing in 
the cathode side of said luminescent mixture layer. 
[Formula 14] 
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[Formula 16] 




[Claim 30] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and consist 
of said luminescent mixture layer of said organic laminated structures with which 
the electron transport layer contained at least one sort of said amino styryl 
compound at least and which were indicated to claim 29. 
[Claim 31] Organic electroluminescence devices which said organic layer is 



making the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and consist 
of said luminescent mixture layer of said organic laminated structures with which 
the hole transportation layer contained at least one sort of said amino styryl 
compound at least and which were indicated to claim 29. 
[Claim 32] Said organic layer is making the organic laminated structure to which 
the laminating of a hole transportation layer and the electron transport layer was 
carried out. Said hole transportation layer consists of said luminescent mixture 
layer containing at least one sort of said amino styryl compound. Organic 
electroluminescence devices to which said electron transport layer consists of 
said luminescent mixture layer containing at least one sort of said amino styryl 
compound, and said hole blocking layer exists in the cathode side of the 
luminescent mixture layer of the electronic transportability of a parenthesis and 
which were indicated to claim 29. 

[Claim 33] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and becomes from said luminescent mixture layer of said organic 
laminated structures in which the luminous layer contained at least one sort of 
said amino styryl compound at least and which were indicated to claim 29. 



[Claim 34] Organic electroluminescence devices which consist of said 
luminescent mixture layer in which said at least one of the configuration layers of 
said organic layer contained at least one sort of said amino styryl compound, 
and the red luminescence coloring matter which has the luminescence 
maximum in the range of 600nm or more and which were indicated to claim 29. 
[Claim 35] Organic electroluminescence devices said at least one [ whose ] of 
the configuration layers of said organic layer said organic layer is making the 
organic laminated structure to which the laminating of a hole transportation layer 
and the electron transport layer was carried out, and is said electron transport 
layer at least and which were indicated to claim 34. 

[Claim 36] Organic electroluminescence devices said at least one [ whose ] of 
the configuration layers of said organic layer said organic layer is making the 
organic laminated structure to which the laminating of a hole transportation layer 
and the electron transport layer was carried out, and is said hole transportation 
layer at least and which were indicated to claim 34. 

[Claim 37] Said organic layer is making the organic laminated structure to which 
the laminating of a hole transportation layer and the electron transport layer was 
carried out. Said hole transportation layer At least one sort of said amino styryl 
compound, It consists of said luminescent mixture layer containing the red 
luminescence coloring matter which has the luminescence maximum in the 



range of 600nm or more. Said electron transport layer At least one sort of said 
amino styryl compound, Organic electroluminescence devices to which it 
consists of said luminescent mixture layer containing the red luminescence 
coloring matter which has the luminescence maximum in the range of 600nm or 
more, and said hole blocking layer exists in the cathode side of the luminescent 
mixture layer of the electronic transportability of a parenthesis and which were 
indicated to claim 29. 

[Claim 38] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and consist of said luminescent mixture layer containing the red 
luminescence coloring matter of said organic laminated structures with which 
said luminous layer has the luminescence maximum at least in at least one sort 
of said amino styryl compound, and the range of 600nm or more and which were 
indicated to claim 29. 

[Claim 39] Luminescence equipment using the organic electroluminescence 
devices indicated in any 1 term of claims 29-38. 

[Claim 40] Luminescence equipment which was constituted as a display device 
and which was indicated to claim 39. 

[Claim 41] Organic electroluminescence devices characterized by for at least 



one of the configuration layers of said organic layer consisting of an amino styryl 
compound layer which consisted of amino styryl compounds expressed with the 
following general formula [I] in the organic electroluminescence devices by 
which the organic layer which has a luminescence field is prepared between an 
anode plate and cathode, and a hole blocking layer existing in the cathode side 
of said amino styryl compound layer. 

[Formula 17] 

-«5£ [ I ] : 

Y 1 -CH=CH-X 1 -CH=CH-Y 2 

It is the radical as which X1 is expressed in either of following general formula (1) 
- (7) in [, however said general formula [I], and is [Formula 18]. 



however, said general formula (1) - (3) ~ setting - the inside of R1-R4 ~ at least 
one - a halogen atom - It is the radical chosen from the nitro group, the cyano 
group, and the fluoro alkyl group. Others A hydrogen atom, an alkyl group, an 
aryl group, an alkoxy group, a halogen atom, Are the radical chosen from the 




(i) 




nitro group, the cyano group, and the fluoro alkyl group, even if they are the 
same, may differ, and it sets to said general formula (4) - (7). At least one of 
R5-R10 is the radical chosen from the halogen atom, the nitro group, the cyano 
group, and the fluoro alkyl group, others are the radicals chosen from a 
hydrogen atom, an alkyl group, an aryl group, an alkoxy group, the halogen atom, 
the nitro group, the cyano group, and the fluoro alkyl group, and even if they are 
the same, they may differ. Moreover, Y1 is a radical expressed with the following 
general formula (8) or (9), and Y2 is a radical expressed with the following 
general formula (8), (9), or (10). 
[Formula 19] 



however, said general formula (8) - (10) - setting - R1 1 and R12 - a hydrogen 
atom - It is the radical chosen from the aryl group which may have the alkyl 
group which may have a substituent, and a substituent. You may differ, even if 
they are the same. R13-R35 A hydrogen atom, it is the radical chosen from the 
alkyl group which may have a substituent, the aryl group which may have a 
substituent, the alkoxy group which may have a substituent, the halogen atom, 




the nitro group, the cyano group, and the fluoro alkyl group, and even if they are 
the same, you may differ. ] 

[Claim 42] It is the radical as which X1 is expressed in either of following 
structure-expression (1 1) - (14) in said general formula [I], and is [Formula 20]. 




01) (12) (13) (14) 



Moreover, Y1 and Y2 are [Formula 21] which is the radical expressed with the 
following general formula (8) or (9). 

o22 R 2 ' R 20 

-ii R 14 R 13 

R 15> 

(8) (9) 

In (said general formula (8 [ however, ]) and (9), although R1 1 and R12 are the 
same as the above mentioned thing and R13-R30 are the same as the above 
mentioned thing, in the case of a fluoro alkyl group, it is a trifluoromethyl radical.), 
organic electroluminescence devices indicated to claim 41. 
[Claim 43] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and were 




indicated to claim 41 of said organic laminated structures which said electron 
transport layer becomes from said amino styryl compound layer at least. 
[Claim 44] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and were 
indicated to claim 41 of said organic laminated structures which said hole 
transportation layer becomes from said amino styryl compound layer at least. 
[Claim 45] Organic electroluminescence devices to which said hole blocking 
layer exists in the cathode side of the amino styryl compound layer of the 
electronic transportability of a parenthesis by said organic layer's making the 
organic laminated structure to which the laminating of a hole transportation layer 
and the electron transport layer was carried out, said hole transportation layer's 
consisting of said amino styryl compound layer, and said electron transport layer 
consisting of said amino styryl compound layer and which were indicated to 
claim 41. 

[Claim 46] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and were indicated at least to claim 41 of said organic laminated 
structures which said luminous layer becomes from said amino styryl compound 



layer. 

[Claim 47] Luminescence equipment using the organic electroluminescence 
devices indicated in any 1 term of claims 41-46. 

[Claim 48] Luminescence equipment which was constituted as a display device 
and which was indicated to claim 47. 

[Claim 49] In the organic electroluminescence devices by which the organic 
layer which has a luminescence field is prepared between an anode plate and 
cathode At least one of the configuration layers of said organic layer Following 
structure-expression (15)-1- (15) It consists of an amino styryl compound layer 
which consisted of amino styryl compounds chosen from the amino styryl 
compound expressed with -12, (16)-1-(16)-12, (17)-1-(17)-6, and (18)-1-(18)-6. 
And organic electroluminescence devices characterized by a hole blocking layer 
existing in the cathode side of said amino styryl compound layer. 
[Formula 22] 
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[Formula 23] 
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[Formula 24] 
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[Claim 50] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and were 
indicated to claim 49 of said organic laminated structures which an electron 
transport layer becomes from said amino styryl compound layer at least. 
[Claim 51] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 



transportation layer and the electron transport layer was carried out, and were 
indicated to claim 49 of said organic laminated structures which a hole 
transportation layer becomes from said amino styryl compound layer at least. 
[Claim 52] Organic electroluminescence devices to which said hole blocking 
layer exists in the cathode side of the amino styryl compound layer of the 
electronic transportability of a parenthesis by said organic layer's making the 
organic laminated structure to which the laminating of a hole transportation layer 
and the electron transport layer was carried out, said hole transportation layer's 
consisting of said amino styryl compound layer, and said electron transport layer 
consisting of said amino styryl compound layer and which were indicated to 
claim 49. 

[Claim 53] Organic electroluminescence devices which said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and were indicated at least to claim 49 of said organic laminated 
structures which a luminous layer becomes from said amino styryl compound 
layer. 

[Claim 54] Luminescence equipment using the organic electroluminescence 
devices indicated in any 1 term of claims 49-53. 

[Claim 55] Luminescence equipment which was constituted as a display device 



and which was indicated to claim 54. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to luminescence equipments, such 
as organic electroluminescence devices (organic EL device) by which the 
organic layer which has a luminescence field is prepared between an anode 
plate and cathode, and a display device using this. 
[0002] 

[Description of the Prior Art] The lightweight and efficient flat-panel display is 
briskly studied and developed as an object for the screen display of a computer 
or television. 

[0003] first - although brightness of the Braun tube (CRT) is high, and it is used 
most mostly as a current display since color reproduction nature is good ~ ** - it 
is high and power consumption also has heavily the problem of being high. 
[0004] Moreover, as a lightweight and efficient flat-panel display, although liquid 
crystal displays, such as an active-matrix drive, are commercialized, the angle of 



visibility of a liquid crystal display is narrow, and since it is not spontaneous light, 
it has the trouble of not having sufficient response engine performance to that 
the power consumption of a back light is large, and the high-speed video signal 
of a high definition with which utilization will be expected from now on under an 
environment dark in a perimeter. Technical problems, like especially the thing for 
which the display of big screen size is manufactured is difficult, and the cost is 
high also occur. 

[0005] Although there is possibility of the display using the light emitting diode as 
an alternative over this, too, a manufacturing cost is high and the technical 
problem to utilization is large as a display candidate of a low price who there are 
problems, like it is difficult to form the matrix structure of a light emitting diode on 
the substrate whose number is one, and replaces the Braun tube. 
[0006] Organic electroluminescence devices (organic EL device) using an 
organic luminescent material as a flat-panel display which may solve many of 
these technical problems attract attention recently. That is, by using an organic 
compound as a luminescent material, a speed of response is high-speed with 
spontaneous light, and implementation of a flat-panel display without an 
angle-of-visibility dependency is expected. 

[0007] The configuration of organic electroluminescence devices forms the 
organic thin film containing the luminescent material which emits light by 



impregnation of a current between the positive electrode of translucency, and 
metal cathode. C. W.Tang, S.A.VanSlyke, etc. In the research report of the 
51st-volume No. 12 Applied Physics Letters 913-915-page (1987) printing The 
component structure which emits light when the hole and electron which were 
poured in into the organic film from each electrode recombine an organic thin 
film as two-layer structure of the thin film which consists of an electron hole 
transportability ingredient, and the thin film which consists of an electronic 
transportability ingredient was developed (organic EL device of single hetero 
structure). 

[0008] With this component structure, either the electron hole transportation 
ingredient or the electronic transportation ingredient serves as luminescent 
material, and luminescence occurs by the wavelength range corresponding to 
the energy gap of the ground state and excitation state of luminescent material. 
By considering as such two-layer structure, reduction of large driver voltage and 
an improvement of luminous efficiency were made. 

[0009] Then, C.Adachi, S.Tokita, T.Tsutsui, S.Saito etc. As indicated by the 
research report of Japanese Journal of Applied Physics volume [ 27th ] No. 2 
L269-L 271 -page (1988) printing The three-tiered structure (organic EL device of 
double hetero structure) of an electron hole transportation ingredient, 
luminescent material, and an electronic transportation ingredient is developed. 



Furthermore, C.W.Tang, S.A.VanSlyke, C.H.Chen, etc. Journal of Applied 
Physics As indicated by the research report of the 65th-volume No. 9 
3610-3616-page (1989) printing The component structure where luminescent 
material was included in the electronic transportation ingredient etc. was 
developed. By these researches, by the low battery, the possibility of 
luminescence of high brightness is verified and researches and developments 
are done very actively in recent years. 

[0010] It can be said that there is an organic compound used for luminescent 
material about the advantage that the luminescent color is theoretically 
changeable into arbitration by changing the molecular structure from the 
versatility. Therefore, it can be said to be easy by performing a molecular design 
compared with the thin film EL element which used the inorganic substance to 
arrange three good colors of R (red), G (green), and B (blue) of color purity 
required for a full color display. 
[0011] 

[Problem(s) to be Solved by the Invention] However, also in organic 
electroluminescence devices, there is a problem which must be solved in fact. 
As an electronic transportation ingredient by which is difficult for development of 
the stable red light emitting device of high brightness, and the current report is 
carried out tris (eight quinolinol) aluminum (the following, Alq3, and an 



abbreviated name -) Although there is an example (Chem.Funct.Dyes, 
Proc.lnt.Symp., 2nd P. 536 (1993)) of red luminescence which doped DCM [a 
4-dicyanomethylene-6-(p-dimethylaminostyryl)-2-methyl-4H-pyran] etc. 
Brightness and dependability are not satisfactory as a display ingredient. 
[0012] Moreover, T.Tsutsui and D.U.Kim Inorganic and Organic 
electroluminescence BSB-BCN reported at the meeting (1996 Berlin) is 1000 
cd/m2. Although the above high brightness is realized, it cannot be said to be 
what has a perfect chromaticity as red which corresponds in full color. 
[0013] The present condition is that implementation of stability and the high red 
light emitting device of color purity is furthermore desired by high brightness. 
[0014] Moreover, in JP,7-188649,A (Japanese Patent Application No. No. 
148798 [ six to ]), although it has proposed using a specific JISUCHIRIRU 
compound as an organic electroluminescence ingredient, the target luminescent 
color is blue and it is not an object for red. 

[0015] The purpose of this invention is to offer the organic electroluminescence 
devices which have a high fluorescence yield, and red color purity is good and 
have high brightness and stable red luminescence using the compound 
excellent also in thermal stability. 

[0016] In the organic electroluminescence devices containing the compound 
which has a quantum yield high originally, other purposes of this invention 



promote the hole in a luminous layer, and electronic recombination, and are to 
offer the organic electroluminescence devices which present further high 
brightness and efficient luminescence. 
[0017] 

[Means for Solving the Problem] this invention person used to reach [ that the 
red light emitting device of high brightness and high-reliability can be offered, 
and ] a header and this invention, if the organic electroluminescence devices 
which constituted the luminescence field especially from an ingredient which can 
deliver energy a specific amino styryl compound to this efficiently are produced 
as a result of inquiring wholeheartedly, in order to solve the above-mentioned 
technical problem. 

[0018] Namely, the organic layer in which this invention has a luminescence field 
is prepared between an anode plate and cathode, and sets the organic 
substance which emits light by impregnation of a current to the organic 
electroluminescence devices included as a component. At least one sort of the 
amino styryl compound by which at least one of the configuration layers of said 
organic layer is expressed with the following general formula [I] (although you 
may be one sort, you may be two sorts or more than it.) Organic 
electroluminescence devices characterized by consisting of an included mixture 
layer (the 1st organic EL device of this invention may be called hereafter) It 



starts. 
[0019] 

[Formula 25] 

[ I 1 : 
Y 1 -CH=CH-X 1 -CH=CH-Y 2 

It is the radical as which X1 is expressed in either of following general formula (1) 
- (7) in [, however said general formula [I], and is [Formula 26]. 




(1) (2) (3) 



R 5 R 6 , R a R 5 R 6 I R B 

YrV 7 R YrV' YrV "Ytt" 

(4) (5) (6) (7) 

At least one among [ However, said general formula (1) setting to - (3). ] R1-R4 
(one or two [ for example, ]) a halogen atom (a fluorine atom --) They are a nitro 
group, a cyano group, and a fluoro alkyl group (trifluoromethyl radical etc.: 
hereafter) similarly below :, such as a chlorine atom and a bromine atom. It is the 
radical chosen from it being the same. Others A hydrogen atom, an alkyl group, 
an aryl group, Are the radical chosen from an alkoxy group, the halogen atom, 
the nitro group, the cyano group, and the fluoro alkyl group, even if they are the 
same, may differ, and it sets to said general formula (4) - (7). At least one of 



R5-R10 (one or two [ for example, ]) A halogen atom, it is the radical chosen 
from the nitro group, the cyano group, and the fluoro alkyl group, and others are 
the radicals chosen from a hydrogen atom, an alkyl group, an aryl group, an 
alkoxy group, the halogen atom, the nitro group, the cyano group, and the fluoro 
alkyl group, and even if they are the same, you may differ. Moreover, Y1 is a 
radical expressed with the following general formula (8) or (9), and Y2 is a 
radical expressed with the following general formula (8), (9), or (10). 
[Formula 27] 



however, said general formula (8) - (10) - setting - R1 1 and R12 -- a hydrogen 
atom - It is the radical chosen from the aryl group which may have the alkyl 
group which may have a substituent, and a substituent. You may differ, even if 
they are the same. R13-R35 A hydrogen atom, it is the radical chosen from the 
alkyl group which may have a substituent, the aryl group which may have a 
substituent, the alkoxy group which may have a substituent, the halogen atom, 
the nitro group, the cyano group, and the fluoro alkyl group, and even if they are 
the same, you may differ. ] 




[0020] It is the radical as which X1 is expressed in either of following 
structure-expression (1 1) - (14) in said general formula [I], and is [Formula 28]. 




(11) (12) (13) (14) 



Moreover, Y1 and Y2 may be radicals expressed with the following general 
formula (8) or (9) (following, the same). 
[Formula 29] 




(8) (9) 



(However, in said general formula (8) and (9), although R11 and R12 are the 
same as the above mentioned thing and R13-R30 are the same as the above 
mentioned thing, in the case of a fluoro alkyl group, it is a trifluoromethyl radical.) 
[0021] In the 1st organic EL device of this invention, said organic layer is making 
the organic laminated structure to which the laminating of a hole transportation 
layer and the electron transport layer was carried out, and may consist of said 
mixture layer containing at least one sort of the amino styryl compound of said 
organic laminated structures to which said electron transport layer is expressed 



with said general formula [I] at least. 

[0022] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and may consist of said mixture layer containing at least 
one sort of the amino styryl compound of said organic laminated structures to 
which said hole transportation layer is expressed with said general formula [I] at 
least. 

[0023] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and said hole transportation layer may consist of said 
mixture layer containing at least one sort of an amino styryl compound 
expressed with said general formula [I], and said electron transport layer may 
consist of said mixture layer containing at least one sort of an amino styryl 
compound expressed with said general formula [I]. 

[0024] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer, a luminous layer, and the 
electron transport layer was carried out, and you may consist of said mixture 
layer containing at least one sort of the amino styryl compound of said organic 
laminated structures to which said luminous layer is expressed with said general 
formula [1] at least. 



[0025] Although the mixture layer containing said amino styryl compound is 
formed in this invention, as an usable ingredient Besides said amino styryl 
compound, a hole transportation ingredient (for example, aromatic amine etc.), 
electronic transportation ingredients (for example, Alq3 and pyrazolines etc.) or 
a series of compounds (DCM and its analogue -) which are generally used as a 
dopant for red luminescence Porphyrins, phthalocyanines, a perylene compound, 
the Nile red, a squarylium compound, etc. are mentioned (following, the same). 
[0026] In this case, when at least one sort of the above-mentioned amino styryl 
compound is mixed with other compounds in a mixture layer, it contains at 0.1 - 
95% of a rate by the weight ratio, and the content as a dopant can be decided 
within the limits of this (following, the same). 

[0027] In addition, although a "mixture layer" means the mixture layer of the 
above-mentioned amino styryl compound and other compounds typically, the 
mixture layer of two sorts included by the above-mentioned amino styryl 
compound besides this or the amino styryl compound beyond it may also be 
meant here. Red luminescence of desired brightness or a chromaticity can be 
made to produce in the combination of two or more compounds by considering 
as such a mixture layer. 

[0028] The organic electroluminescence devices of this invention are used for 
the luminescence equipment constituted as a display device, and are suitable 



(following, the same). 

[0029] In the organic electroluminescence devices by which the organic layer in 
which this invention has a luminescence field again is prepared between an 
anode plate and cathode At least one sort of the amino styryl compound by 
which at least one of the configuration layers of said organic layer is expressed 
with following structure-expression (15)-1-(15)-12, (16)-1-(16)-12, (17)-1-(17)-6, 
and (18)-1-(18)-6 (although you may be one sort) you may be two sorts or more 
than it. Organic electroluminescence devices characterized by consisting of an 
included mixture layer (the 2nd organic EL device of this invention may be called 
hereafter) It provides. 
[Formula 30] 




[Formula 31] 




[Formula 32] 




0B)-5 



[0030] In the 2nd organic EL device of this invention, said organic layer is 
making the organic laminated structure to which the laminating of a hole 
transportation layer and the electron transport layer was carried out, and you 
may consist of said mixture layer of said organic laminated structures with which 
the electron transport layer contained at least one sort of said amino styryl 
compound at least. 

[0031] Moreover, said organic layer is making the organic laminated structure to 



which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and you may consist of said mixture layer of said organic 
laminated structures with which the hole transportation layer contained at least 
one sort of said amino styryl compound at least. 

[0032] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and said hole transportation layer may consist of said 
mixture layer containing at least one sort of said amino styryl compound, and 
said electron transport layer may consist of said mixture layer containing at least 
one sort of said amino styryl compound. 

[0033] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer, a luminous layer, and the 
electron transport layer was carried out, and may consist of said mixture layer of 
said organic laminated structures with which the luminous layer contained at 
least one sort of said amino styryl compound at least. 

[0034] Moreover, said at least one of the configuration layers of said organic 
layer may consist of said mixture layer containing at least one sort of said amino 
styryl compound, and the red luminescence coloring matter which has the 
luminescence maximum in the range of 600nm or more, for example, 
600-700nm, (following, the same). 



[0035] In this case, said organic layer is making the organic laminated structure 
to which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and said at least one of the configuration layers of said 
organic layer may be said electron transport layer at least. 
[0036] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and said at least one of the configuration layers of said 
organic layer may be said hole transportation layer at least. 
[0037] Said organic layer is making the organic laminated structure to which the 
laminating of a hole transportation layer and the electron transport layer was 
carried out. Said hole transportation layer Moreover, at least one sort of said 
amino styryl compound, said mixture layer containing the red luminescence 
coloring matter with which it consists of said mixture layer containing the red 
luminescence coloring matter which has the luminescence maximum in the 
range of 600nm or more, and said electron transport layer has the luminescence 
maximum in at least one sort of said amino styryl compound, and the range of 
600nm or more -- since ~ you may be. 

[0038] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer, a luminous layer, and the 
electron transport layer was carried out, and you may consist of said mixture 



layer containing the red luminescence coloring matter of said organic laminated 
structures said whose luminous layer has the luminescence maximum at least in 
at least one sort of said amino styryl compound, and the range of 600nm or more. 
[0039] In the organic electroluminescence devices by which the organic layer in 
which this invention has a luminescence field again is prepared between an 
anode plate and cathode At least one sort of the amino styryl compound by 
which at least one of the configuration layers of said organic layer is expressed 
with said general formula [I] (although you may be one sort, you may be two 
sorts or more than it.) Organic electroluminescence devices characterized by 
consisting of an included luminescent mixture layer, and a hole (touching 
especially) blocking layer existing in the cathode side of said luminescent 
mixture layer (the 3rd organic EL device of this invention may be called 
hereafter) It provides. 

[0040] In the 3rd organic EL device of this invention, said organic layer is making 
the organic laminated structure to which the laminating of a hole transportation 
layer and the electron transport layer was carried out, and may consist of said 
luminescent mixture layer containing at least one sort of the amino styryl 
compound of said organic laminated structures to which said electron transport 
layer is expressed with said general formula [I] at least. 

[0041] Moreover, said organic layer is making the organic laminated structure to 



which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and may consist of said luminescent mixture layer 
containing at least one sort of the amino styryl compound of said organic 
laminated structures to which said hole transportation layer is expressed with 
said general formula [I] at least. 

[0042] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out. Said hole transportation layer consists of said luminescent 
mixture layer containing at least one sort of an amino styryl compound 
expressed with said general formula [I]. Said electron transport layer may consist 
of said luminescent mixture layer containing at least one sort of an amino styryl 
compound expressed with said general formula [I], and said hole blocking layer 
may exist in the cathode side of the luminescent mixture layer of the electronic 
transportability of a parenthesis. 

[0043] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer, a luminous layer, and the 
electron transport layer was carried out, and you may consist of said 
luminescent mixture layer containing at least one sort of the amino styryl 
compound of said organic laminated structures to which said luminous layer is 
expressed with said general formula [I] at least. 



[0044] In the 3rd organic EL device of this invention, it is desirable for the 
ingredient which said hole blocking layer promoted the hole in a luminous layer 
and electronic recombination, can obtain further high brightness and efficient 
luminescence, and fitted such a hole blocking layer to be what has the following 
energy states (following, the same). Namely, the thing in energy level with the 
highest occupancy molecular-orbital level of the ingredient which forms a hole 
blocking layer lower than the highest occupancy molecular-orbital level of the 
ingredient which forms the layer which touches the anode plate side of a hole 
blocking layer, In addition, and the minimum non-occupying molecular-orbital 
level of the ingredient which forms a hole blocking layer It is being in energy level 
lower than the minimum non-occupying molecular-orbital level of the ingredient 
which forms the layer which is in energy level higher than the minimum 
non-occupying molecular-orbital level of the ingredient which forms the layer 
which touches the anode plate side of a hole blocking layer, and touches the 
cathode side of a hole blocking layer. 

[0045] Although the phenanthroline derivative shown in each official report of 
JP,10-79297,A, JP,11-204258,A, JP,11-204264,A, and JP,1 1-204259.A etc. is 
mentioned as such an ingredient, if the conditions of the above-mentioned 
energy level are fulfilled, it will not be limited to a phenanthroline derivative. An 
usable phenanthroline derivative is shown below. 



[0046] 

[Formula 33] 



R 1 R a 




(R1-R8 express a hydrogen atom, a permutation or an unsubstituted alkyl group, 
a permutation or an unsubstituted aryl group, a permutation or the unsubstituted 
amino group, a halogen atom, a nitro group, a cyano group, or a hydroxyl group 
among this general formula.) 
[Formula 34] 




[0047] In the organic electroluminescence devices by which the organic layer in 
which this invention has a luminescence field again is prepared between an 



anode plate and cathode At least one sort of the amino styryl compound by 
which at least one of the configuration layers of said organic layer is expressed 
with said structure-expression (15)-1-(15)-12, (16)-1-(16)-12, (17)-1-(17)-6, and 
(18)-1-(18)-6 (although you may be one sort) you may be two sorts or more than 
it. The organic electroluminescence devices (the 4th organic EL device of this 
invention may be called hereafter) characterized by consisting of an included 
luminescent mixture layer, and a hole blocking layer existing in the cathode side 
of said luminescent mixture layer are offered. 

[0048] In the 4th organic EL device of this invention, said organic layer is making 
the organic laminated structure to which the laminating of a hole transportation 
layer and the electron transport layer was carried out, and you may consist of 
said luminescent mixture layer of said organic laminated structures with which 
the electron transport layer contained at least one sort of said amino styryl 
compound at least. 

[0049] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and you may consist of said luminescent mixture layer of 
said organic laminated structures with which the hole transportation layer 
contained at least one sort of said amino styryl compound at least. 
[0050] Moreover, said organic layer is making the organic laminated structure to 



which the laminating of a hole transportation layer and the electron transport 
layer was carried out. Said hole transportation layer consists of said luminescent 
mixture layer containing at least one sort of said amino styryl compound. Said 
electron transport layer may consist of said luminescent mixture layer containing 
at least one sort of said amino styryl compound, and said hole blocking layer 
may exist in the cathode side of the luminescent mixture layer of the electronic 
transportability of a parenthesis. 

[0051] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer, a luminous layer, and the 
electron transport layer was carried out, and may consist of said luminescent 
mixture layer of said organic laminated structures with which the luminous layer 
contained at least one sort of said amino styryl compound at least. 
[0052] Moreover, said at least one of the configuration layers of said organic 
layer may consist of said luminescent mixture layer containing at least one sort 
of said amino styryl compound, and the red luminescence coloring matter which 
has the luminescence maximum in the range of 600nm or more. 
[0053] In this case, said organic layer is making the organic laminated structure 
to which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and said at least one of the configuration layers of said 
organic layer may be said electron transport layer at least. 



[0054] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and said at least one of the configuration layers of said 
organic layer may be said hole transportation layer at least. 
[0055] Said organic layer is making the organic laminated structure to which the 
laminating of a hole transportation layer and the electron transport layer was 
carried out. Said hole transportation layer Moreover, at least one sort of said 
amino styryl compound, It consists of said luminescent mixture layer containing 
the red luminescence coloring matter which has the luminescence maximum in 
the range of 600nm or more. Said electron transport layer At least one sort of 
said amino styryl compound, It may consist of said luminescent mixture layer 
containing the red luminescence coloring matter which has the luminescence 
maximum in the range of 600nm or more, and said hole blocking layer may exist 
in the cathode side of the luminescent mixture layer of the electronic 
transportability of a parenthesis. 

[0056] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer, a luminous layer, and the 
electron transport layer was carried out, and you may consist of said 
luminescent mixture layer containing the red luminescence coloring matter of 
said organic laminated structures said whose luminous layer has the 



luminescence maximum at least in at least one sort of said amino styryl 
compound, and the range of 600nm or more. 

[0057] In the organic electroluminescence devices by which the organic layer in 
which this invention has a luminescence field again is prepared between an 
anode plate and cathode At least one of the configuration layers of said organic 
layer consists of an amino styryl compound layer which consisted of amino styryl 
compound independent expressed with said general formula [I]. And organic 
electroluminescence devices characterized by a hole (touching especially) 
blocking layer existing in the cathode side of said amino styryl compound layer 
(the 5th organic EL device of this invention may be called hereafter) It provides. 
[0058] In the 5th organic EL device of this invention, said organic layer is making 
the organic laminated structure to which the laminating of a hole transportation 
layer and the electron transport layer was carried out, and as for inside [ it is said 
organic laminated structure ], said electron transport layer may consist of said 
amino styryl compound layer at least. 

[0059] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and as for inside [ it is said organic laminated structure ], 
said hole transportation layer may consist of said amino styryl compound layer at 
least. 



[0060] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out, said hole transportation layer may consist of said amino 
styryl compound layer, said electron transport layer may consist of said amino 
styryl compound layer, and said hole blocking layer may exist in the cathode 
side of the amino styryl compound layer of the electronic transportability of a 
parenthesis. 

[0061] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer, a luminous layer, and the 
electron transport layer was carried out, and as for inside [ it is said organic 
laminated structure ], said luminous layer may consist of said amino styryl 
compound layer at least. 

[0062] The hole blocking layer in the 5th organic EL device of this invention may 
be constituted like said hole blocking layer in the 3rd organic EL device of this 
invention. 

[0063] In the organic electroluminescence devices by which the organic layer in 
which this invention has a luminescence field further is prepared between an 
anode plate and cathode At least one of the configuration layers of said organic 
layer Said structure-expression (15)-1- (15) It consists of an amino styryl 
compound layer which consisted of amino styryl compound independent 



expressed with -12, (16)-1-(16)-12, (17)-1-(17)-6, and (18)-1-(18)-6. And organic 
electroluminescence devices characterized by a hole blocking layer existing in 
the cathode side of said amino styryl compound layer (the 6th organic EL device 
of this invention may be called hereafter) It provides. 

[0064] In the 6th organic EL device of this invention, said organic layer is making 
the organic laminated structure to which the laminating of a hole transportation 
layer and the electron transport layer was carried out, and as for inside [ it is said 
organic laminated structure ], the electron transport layer may consist of said 
amino styryl compound layer at least. 

[0065] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and as for inside [ it is said organic laminated structure ], 
the hole transportation layer may consist of said amino styryl compound layer at 
least. 

[0066] Moreover, while said organic layer is making the organic laminated 
structure to which the laminating of a hole transportation layer and the electron 
transport layer was carried out and said hole transportation layer consists of said 
amino styryl compound layer, said electron transport layer may consist of said 
amino styryl compound layer, and said hole blocking layer may exist in the 
cathode side of the amino styryl compound layer of the electronic transportability 



of a parenthesis. 

[0067] Moreover, said organic layer is making the organic laminated structure to 
which the laminating of a hole transportation layer, a luminous layer, and the 
electron transport layer was carried out, and as for inside [ it is said organic 
laminated structure ], the luminous layer may consist of said amino styryl 
compound layer at least. 

[0068] The example of organic electroluminescence devices (organic EL device) 
based on this invention is shown in drawing 1 - drawing 9 , respectively. 
[0069] Drawing 1 is the transparency mold organic electroluminescence devices 
A to which the luminescence light 20 penetrates cathode 3, and the 
luminescence light 20 can be observed also from a protective layer 4 side. 
Drawing 2 shows the reflective mold organic electroluminescence devices B 
which also obtain the reflected light in cathode 3 as a luminescence light 20. 
[0070] One is a substrate for forming organic electroluminescence devices 
among drawing. Glass, plastics, and other proper ingredients can be used. 
Moreover, a substrate can also be shared when using organic 
electroluminescence devices combining other display devices. 2 is a transparent 
electrode and can use ITO (Indium tin oxide) and Sn02 grade. 
[0071] Moreover, 5 contains the amino styryl compound which is an organic 
luminous layer and was described above as a luminescent material (however at 



least one sort mixing the above-mentioned amino styryl compound with other 
compounds, or using together two or more sorts of amino styryl compounds 
below content: the same). About this luminous layer, well-known various 
configurations can be conventionally used as lamination which obtains organic 
electroluminescence 20. When the ingredient which constitutes an electron hole 
(hole) transportation layer or an electron transport layer has a luminescence so 
that a postscript may be carried out for example, the structure which carried out 
the laminating of these thin films can be used. Furthermore, in order to raise 
charge transportability ability in the range which fills the purpose of this invention, 
both an electron hole transportation layer, and both [ either or ] bar using the 
structure which carried out the laminating of the thin film of two or more sorts of 
ingredients, or the thin film which consists of a presentation which mixed two or 
more sorts of ingredients. Moreover, in order to improve the luminescence 
engine performance, the ingredient of at least one or more sorts of fluorescence 
may be used, and the structure which pinched this thin film between the electron 
hole transportation layer and the electron transport layer, and the structure 
where the ingredient of at least one or more sorts of fluorescence was further 
included in an electron hole transportation layer, electron transport layers, or 
these both may be used. In order to improve luminous efficiency in these cases, 
it is also possible to include the thin film for controlling transportation of an 



electron hole (hole) or an electron in the lamination. 

[0072] Since the amino styryl compound which expressed with the 
above-mentioned general formula [I] has both electronic transportability ability 
and electron hole transportability ability, it can be used also as a mixed luminous 
layer with an electron hole transportability ingredient also as a mixed luminous 
layer with an electronic transportability ingredient among component structure. 
Moreover, it is also possible to use the mixolimnion containing this compound as 
a luminescent material with the configuration put between the electron transport 
layer and the electron hole transportation layer. 

[0073] In addition, among drawing 1 and drawing 2 , three are cathode and can 
use the alloy or the structure which carried out the laminating of a metal [ activity 
/ calcium / Li, Mg, ] and metals, such as Ag, aluminum, and In, as an electrode 
material. In the organic electroluminescence devices of a transparency mold, the 
light transmittance suitable for an application can be obtained by adjusting the 
thickness of cathode. Moreover, among drawing, four are the closure and a 
protective layer, and are making the organic whole electroluminescence devices 
into wrap structure, and the effectiveness goes up them. A proper ingredient can 
be used if airtightness is maintained. 

[0074] In the organic electroluminescence devices based on this invention, the 
organic layer has the organic laminated structure (it is terrorism structure to a 



single) to which the laminating of an electron hole transportation layer and the 
electron transport layer was carried out, and the mixture layer which contains 
said amino styryl compound as a formation ingredient of an electron hole 
transportation layer or an electron transport layer may be used. Or the organic 
layer has the organic laminated structure (double hetero structure) to which the 
laminating of an electron hole transportation layer, a luminous layer, and the 
electron transport layer was carried out one by one, and the mixture layer which 
contains said styryl compound as a formation ingredient of a luminous layer may 
be used. 

[0075] When the example of the organic electroluminescence devices which 
have such an organic laminated structure is shown, drawing 3 has the laminated 
structure to which the laminating of organic layer 5a which consists of an anode 
plate 2, and the electron hole transportation layer 6 and electron transport layer 
7 of translucency on the substrate 1 of translucency, and the cathode 3 was 
carried out one by one, and is the organic electroluminescence devices C of the 
single hetero structure where a protective layer 4 comes to carry out the closure 
of this laminated structure. 

[0076] In the case of the lamination which omitted the luminous layer as shown 
in drawing 3 , the luminescence 20 of predetermined wavelength is generated 
from the interface of the electron hole transportation layer 6 and an electron 



transport layer 7. These luminescence is observed from a substrate 1 side. 
[0077] Moreover, drawing 4 has the laminated structure to which the laminating 
of organic layer 5b which consists of an anode plate 2, and the electron hole 
transportation layer 10, the luminous layer 11 and electron transport layer 12 of 
translucency on the substrate 1 of translucency, and the cathode 3 was carried 
out one by one, and is the organic electroluminescence devices D of the double 
hetero structure where a protective layer 4 comes to carry out the closure of this 
laminated structure. 

[0078] In the organic electroluminescence devices shown in drawing 4 , the 
electron with which the electron hole poured in from the anode plate 2 was 
poured in from cathode 3 through the electron hole transportation layer 10 
reaches a luminous layer 11 through an electron transport layer 12, respectively 
by impressing direct current voltage between an anode plate 2 and cathode 3. 
Consequently, the recombination of an electron/electron hole arises in a 
luminous layer 11, a singlet exciton generates, and luminescence of 
predetermined wavelength is generated from this singlet exciton. 
[0079] each organic electroluminescence devices C and D mentioned above - 
setting - a substrate 1 - for example, the ingredient of light transmission nature, 
such as glass and plastics, - ********** - things are made. Moreover, this 
substrate may be shared, when using combining other display devices, or when 



arranging the laminated structure shown in drawing 3 and drawing 4 in the 
shape of a matrix. Moreover, Components C and D can all take any structure of 
a transparency mold and a reflective mold. 

[0080] Moreover, an anode plate 2 is a transparent electrode and ITO and Sn02 
grade can be used for it. Between this anode plate 2 and the electron hole 
transportation layer 6 (or electron hole transportation layer 10), the thin film 
which consists of the organic substance or an organometallic compound may be 
prepared in order to improve charge injection efficiency. In addition, when the 
protective layer 4 is formed with conductive ingredients, such as a metal, the 
insulator layer may be prepared in the side face of an anode plate 2. 
[0081] Moreover, the electron hole transportation layer 6 and an electron 
transport layer 7 are organic layers by which the laminating was carried out, the 
mixture containing the amino styryl compound described above to these either 
or both sides contains organic layer 5a in the organic electroluminescence 
devices C, and it is good as the luminescent electron hole transportation layer 6 
or a luminescent electron transport layer 7. Organic layer 5b in the organic 
electroluminescence devices D can take various laminated structures, although 
the luminous layer 11 which consists of mixture containing the electron hole 
transportation layer 10 and the above-mentioned amino styryl compound, and 
an electron transport layer 12 are organic layers by which the laminating was 



carried out. For example, both an electron hole transportation layer, and both 
[ either or ] may emit light. 

[0082] Moreover, in an electron hole transportation layer, in order to raise 
electron hole transportability ability, the electron hole transportation layer which 
carried out the laminating of two or more sorts of electron hole transportation 
ingredients may be formed. 

[0083] Moreover, in the organic electroluminescence devices C, although a 
luminous layer may be the electronic transportability luminous layer 7, 
depending on the electrical potential difference impressed from a power source 
8, light may be emitted by the electron hole transportation layer 6 or its interface. 
Similarly, in the organic electroluminescence devices D, a luminous layer may 
be an electron transport layer 12 in addition to layer 1 1 , and may be the electron 
hole transportation layer 10. In order to raise the luminescence engine 
performance, it is good that it is the structure made [ the luminous layer 1 1 using 
at least one sort of fluorescence ingredients ] to **** between an electron hole 
transportation layer and an electron transport layer. Or the structure where an 
electron hole transportation layer, an electron transport layer, or both [ these ] 
layers were made to contain this fluorescence ingredient may be constituted. In 
such a case, in order to improve luminous efficiency, it is also possible to include 
the thin films (a hole blocking layer, exciton generation layer, etc.) for controlling 



transportation of an electron hole or an electron in the lamination. 
[0084] Moreover, you may be the structure in which could use the alloy of a 
metal [ activity / calcium / Li, Mg, ] and metals, such as Ag, aluminum, and In, as 
an ingredient used for cathode 3, and these metal layers carried out the 
laminating. In addition, the organic electroluminescence devices corresponding 
to an application are producible by choosing the thickness and the quality of the 
material of cathode suitably. 

[0085] Moreover, a protective layer 4 can improve charge injection efficiency and 
luminous efficiency by acting as closure film and making the organic whole 
electroluminescence devices into wrap structure. In addition, if the airtightness is 
maintained, a single metal or alloys, such as aluminum, gold, and chromium, etc. 
can choose the ingredient suitably. 

[0086] Although the current impressed to each above-mentioned organic 
electroluminescence devices is usually a direct current, pulse current and an 
alternating current may be used. If a current value and an 
electrical-potential-difference value are within the limits which does not carry out 
component destruction, there will be especially no limit, but when the power 
consumption and the life of organic electroluminescence devices are taken into 
consideration, it is desirable to make light emit efficiently with as small electrical 
energy as possible. 



[0087] drawing 5 - drawing 9 - **** -- drawing 1 - drawing 4 - having been 
shown - an organic EL device - A-D - setting - a luminous layer - five - an 
electron hole - transportation - a layer - six - an electron transport layer -- 
seven - or - a luminous layer - 1 1 - cathode - three - a side - touching - a 
hole - blocking - a layer - 30 -- having prepared - an example - A - ' - D - ' - 
respectively - being shown . Here, as the above-mentioned amino styryl 
compound was mentioned above, also except that at least one sort is mixed with 
other compounds, two or more amino styryl compounds may be used together. 
Or the layer may be made by the single amino styryl compound independent. 
[0088] Next, drawing 10 is the example of a configuration of the flat-surface 
display which used the organic electroluminescence devices of this invention. In 
the full color display, like illustration, red (R) and the green organic layer 5 (5a, 
5b) which can emit light in the three primary colors of (G) and blue (B) are 
allotted between cathode 3 and an anode plate 2. It can prepare in the shape of 
[ which crosses mutually ] a stripe, it is chosen by the luminance-signal circuit 14 
and the control circuit 15 with a built-in shift register, and a signal level is 
impressed to each, and cathode 3 and an anode plate 2 are constituted so that 
the organic layer of the location (pixel) where the cathode 3 and the anode plate 
2 which were chosen by this cross may emit light. 

[0089] That is, it is a 8x3RGB simple matrix, and drawing 10 arranges the 



layered product 5 which consists of one between cathode 3 and an anode plate 
2, even if there are few electron hole transportation layers, and luminous layers 
and electron transport layers either (refer to drawing 3 or drawing 4 ). Both 
cathode and an anode plate are made to intersect perpendicularly in the shape 
of a matrix mutually, impress a signal level serially by a control circuit 15 and the 
luminance-signal circuit 14 with a built-in shift register, and they are constituted 
so that light may be emitted in the decussation location, while carrying out 
patterning to the shape of a stripe. Of course, the EL element of this 
configuration can be used also as picture reproducer as a display of an 
alphabetic character, a notation, etc. Moreover, the stripe-like pattern of cathode 
3 and an anode plate 2 is arranged for every color of red (R), green (G), and blue 
(B), and it becomes possible to constitute multicolor or all full color solid-state 
mold flat-panel displays. 
[0090] 

[Example] Next, although the example of this invention is shown, this invention is 
not limited to this. 

[0091] Example 1 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (15)-3, and 



alpha-NPD (alpha-naphthylphenyl diamine) as an electron hole transportability 

luminous layer. 

[0092] 

[Formula 35] 

(15) - 3 : 

H 3 C<D OCH 3 

A\ /-CH=CH^0-CH=CH^_^-N 
NC 

H 3 CO OCH3 



[Formula 3 



0 



[0093] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and the layer which mixed alpha-NPD 
which is the amino styryl compound and electron hole transportation ingredient 



of above-mentioned structure-expression (15)-3 under the vacuum of 10 - 4 or 
less Pa by the weight ratio 1:1 with vacuum evaporation technique was formed 



vacuum evaporationo rate was made respectively in 0.1nm/second. 

[0094] Furthermore, Alq3 (tris (eight quinolinol) aluminum) of the following 

structure expression was vapor-deposited in contact with the electron hole 

transportation layer as an electron transport layer ingredient. Thickness of this 

electron transport layer that consists of Alq3 was also set to 50nm, and the 

vacuum evaporationo rate was carried out in 0.2nm/second. 

[0095] 

[Formula 37] 

Alq 3 : 



[0096] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 3 by 
the example 1. 



as an electron hole transportation layer (* 



') in thickness of 50nm. The 




[0097] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 1 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak near 630nm. The 
spectroscope which used the photodiode array by the Otsuka electronic 
company as the detector was used for spectrometry. Moreover, when the 
electrical-potential-difference-measurement of luminance was performed, the 
brightness of 2000 cd/m2 was obtained by 8V. 

[0098] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 900 hours until brightness 
was halved. 

[0099] Example 2 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of above-mentioned structure-expression (15)-3, 
and Alq3 as an electronic transportability luminous layer. 



[0100] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of said structure 
expression was formed in thickness of 50nm under the vacuum of 10 - 4 or less 
Pa with the vacuum deposition method. The vacuum evaporationo rate was 
carried out in 0.1nm/second. 

[0101] Furthermore, the layer which mixed Alq3 which is the amino styryl 
compound and electronic transportability ingredient of above-mentioned 
structure-expression (15)-3 by the weight ratio 1:1 was vapor-deposited in 
contact with the electron hole transportation layer. The above-mentioned 
structure expression (15) Thickness of the electron transport layer (********) 
which consists of an amino styryl compound of -3 and Alq3 was also set to 50nm, 
and the vacuum evaporationo rate was made respectively in 0.2nm/second. 
[0102] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm 
(Mg) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 3 . 
[0103] Thus, forward bias direct current voltage was applied to the organic 



electroluminescence devices of the produced example 2 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
630nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1200 cd/m2 was obtained by 8V. 
[0104] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 800 hours until brightness 
was halved. 

[0105] Example 3 this example is an example which produced the organic 
electroluminescence devices of double hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of above-mentioned structure-expression (15)-3, 
and Alq3 as an electronic transportability luminous layer. 
[0106] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 1 0Onm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 



mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed in thickness of 30nm under the vacuum of 10 - 
4 or less Pa with the vacuum deposition method. The vacuum evaporationo rate 
was carried out in 0.2nm/second. 

[0107] Furthermore, the amino styryl compound of above-mentioned 
structure-expression (15)-3 and Alq3 were vapor-deposited in contact with the 
electron hole transportation layer by the weight ratio 1:1 as a luminescent 
material. The above-mentioned structure expression (15) Thickness of the 
luminous layer which consists of a mixture layer of the amino styryl compound of 
-3 and Alq3 was also set to 30nm, and the vacuum evaporationo rate was made 
respectively in 0.2nm/second. 

[0108] Furthermore, Alq3 of the above-mentioned structure expression was 
vapor-deposited in contact with the luminous layer as an electronic 
transportability ingredient. Thickness of Alq3 was set to 30nm, and the vacuum 
evaporationo rate was carried out in 0.2nm/second. 

[0109] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm 
(Mg) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 4 by 



the example 3. 

[0110] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 3 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1, it obtained the spectrum which has a luminescence peak in 
630nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 2500 cd/m2 was obtained by 8V. 
[0111] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 1500 hours until brightness 
was halved. 

[0112] Example 4 this example is an example which produced the organic 
electroluminescence devices of double hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of above-mentioned structure-expression (15)-3, 
and the amino styryl compound of following structure-expression (15)-1 as a 
luminous layer. 



[0113] 



[Formula 38] 



M%LX (15) -: 




NH Q^ CH =CH^0HCH=CH^Q-N 



P 




[01 14] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed in thickness of 30nm under the vacuum of 10 - 
4 or less Pa with the vacuum deposition method. The vacuum evaporationo rate 
was carried out in 0.2nm/second. 

[0115] Furthermore, in contact with the electron hole transportation layer, vapor 
codeposition of the amino styryl compound of above-mentioned 
structure-expression (15)-3 and the amino styryl compound of above-mentioned 
structure-expression (15)-1 was carried out by the weight ratio 1:3 as a 
luminescent material. The above-mentioned structure expression (15) Also 
setting to 30nm thickness of the luminous layer which consists of a mixture layer 



of the amino styryl compound of -3, and the amino styryl compound of 
above-mentioned structure-expression (15)-1, in the vacuum evaporationo rate, 
the compound of above-mentioned structure-expression (15)-3 carried out the 
compound of 0.1 nm /and above-mentioned structure-expression (15)-1 in 
0.3nm/second a second. 

[0116] Furthermore, Alq3 of the above-mentioned structure expression was 
vapor-deposited in contact with the luminous layer as an electronic 
transportability ingredient. Thickness of Alq3 was set to 30nm, and the vacuum 
evaporationo rate was carried out in 0.2nm/second. 

[0117] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm 
(Mg) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 4 by 
the example 3. 

[0118] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 4 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1, it obtained the spectrum which has a luminescence peak in 
640nm. When the electrical-potential-difference-measurement of luminance was 



performed, the brightness of 3000 cd/m2 was obtained by 8V. 
[0119] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 1200 hours until brightness 
was halved. 

[0120] Example 5 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of above-mentioned structure-expression (15)-3, 
and DCM of the following structure expression as an electronic transportability 
luminous layer. 
[Formula 39] 

DCM: 




I 

CH 3 



[0121] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 



vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed in thickness of 50nm under the vacuum of 10 - 
4 or less Pa with the vacuum deposition method. The vacuum evaporationo rate 
was carried out in 0.1nm/second. 

[0122] Furthermore, the layer which mixed Above DCM with the amino styryl 
compound of above-mentioned structure-expression (15)-3 by the weight ratio 
10:1 was vapor-deposited in contact with the electron hole transportation layer. 
The above-mentioned structure expression (15) Also setting to 50nm thickness 
of the electron transport layer (********) which consists of an amino styryl 
compound of -3, and the above DCM, the compound of above-mentioned 
structure-expression (15)-3 was carried out in 0.5nm /, and the vacuum 
evaporationo rate carried out DCM in 0.05nm/second a second. 
[0123] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm 
(Mg) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 3 . 
[0124] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 5 under 



nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
630nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 800 cd/m2 was obtained by 8V. 
[0125] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 500 hours until brightness 
was halved. 

[0126] Example 6 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (15)-2, and Alq3 
as an electronic transportability luminous layer. 
[0127] 

[Formula 40] 



(15) -2 : 



[0128] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 2. 

[0129] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 6 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 1, it obtained the spectrum which has a luminescence peak near 
590nm. Moreover, when the electricai-potential-difference-measurement of 
luminance was performed, the brightness of 850 cd/m2 was obtained by 8V. 
[0130] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 600 hours until brightness 
was halved. 

[0131] Example 7 this example is an example which produced the organic 



electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (15)-4, and Alq3 
as an electronic transportability luminous layer. 
[0132] 

[Formula 41] 

tt&e (1 5) -4 : 



[0133] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 2. 

[0134] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 7 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
610nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 800 cd/m2 was obtained by 8V. 
[0135] After producing these organic electroluminescence devices, although it 




was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 450 hours until brightness 
was halved. 

[0136] Example 8 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (15)-6, and Alq3 
as an electronic transportability luminous layer. 



[0137] 

[Formula 42] 

t&t^ (15) - 6 : 




[0138] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 2. 

[0139] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 8 under 



nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 1, it obtained the spectrum which has a luminescence peak near 
585nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 500 cd/m2 was obtained by 8V. 
[0140] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 200 hours until brightness 
was halved. 

[0141] Example 9 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (15)-7, and Alq3 
as an electronic transportability luminous layer. 
[0142] 

[Formula 43] 



*3fe* (15) -7 : 



f-l 




J— CH=CH- 




P 



O-f-Bu 



[0143] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 2. 

[0144] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 9 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
615nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 580 cd/m2 was obtained by 8V. 
[0145] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 300 hours until brightness 
was halved. 

[0146] Example 10 this example is an example which produced the organic 



electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (15)-8, and Alq3 
as an electronic transportability luminous layer. 
[0147] 

[Formula 44] 

ffift* (15) -8 : 



[0148] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 2. 

[0149] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 10 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
610nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 430 cd/m2 was obtained by 8V. 
[0150] After producing these organic electroluminescence devices, although it 




was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 150 hours until brightness 
was halved. 

[0151] Example 11 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (15)-9, and Alq3 
as an electronic transportability luminous layer. 



[0152] 

[Formula 45] 

IftfcsS (15) -9 : 




[0153] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 2. 

[0154] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 11 under 



nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
640nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 800 cd/m2 was obtained by 8V. 
[0155] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 450 hours until brightness 
was halved. 

[0156] Example 12 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (15)-1 1, and Alq3 
as an electronic transportability luminous layer. 
[0157] 

[Formula 46] 



flSig* (1 5) -1 1 : 




[0158] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 2. 

[0159] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 12 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 1, it obtained the spectrum which has a luminescence peak near 
580nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1000 cd/m2 was obtained by 8V. 
[0160] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 750 hours until brightness 
was halved. 

[0161] Example 13 this example is an example which produced the organic 



electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (15)-12, and Alq3 
as an electronic transportability luminous layer. 
[0162] 

[Formula 47] 

tt3t£ (15) -12: 



[0163] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 2. 

[0164] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 13 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 1 , it obtained the spectrum which has a luminescence peak near 
600nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 850 cd/m2 was obtained by 8V. 
[0165] After producing these organic electroluminescence devices, although it 




was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 600 hours until brightness 
was halved. 

[0166] Example 14 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (17)-1, and Alq3 
as an electronic transportability luminous layer. 
[0167] 

[Formula 48] 

mm* ( 1 7 ) - 1 : 

CH 3 0 



[0168] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 2. 

[0169] Thus, forward bias direct current voltage was applied to the organic 




electroluminescence devices of the produced example 14 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1, it obtained the spectrum which has a luminescence peak near 
620nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1500 cd/m2 was obtained by 8V. 
[0170] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 800 hours until brightness 
was halved. 

[0171] Example 15 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (17)-2, and Alq3 
as an electronic transportability luminous layer. 
[0172] 

[Formula 49] 



(17) - 2 : 

och 3 

[0173] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 2. 

[0174] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 15 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
645nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1200 cd/m2 was obtained by 8V. 
[0175] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 700 hours until brightness 
was halved. 

[0176] Example 16 this example is an example which produced the organic 



electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (17)-3, and Alq3 
as an electronic transportability luminous layer. 
[0177] 

[Formula 50] 

mm* -3 : 



[0178] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 2. 

[0179] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 16 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1, it obtained the spectrum which has a luminescence peak near 
590nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 780 cd/m2 was obtained by 8V. 
[0180] After producing these organic electroluminescence devices, although it 




was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 500 hours until brightness 
was halved. 

[0181] Example 17 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (17)-4, and Alq3 
as an electronic transportability luminous layer. 
[0182] 

[Formula 51] 

(1 7) -4 : 



[0183] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 2. 

[0184] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 17 under 




nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
620nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1 100 cd/m2 was obtained by 8V. 
[0185] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 600 hours until brightness 
was halved. 

[0186] Example 18 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (17)-5, and Alq3 
as an electronic transportability luminous layer. 
[0187] 

[Formula 52] 



(1 7) - 5 : 

[0188] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 2. 

[0189] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 18 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
650nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 700 cd/m2 was obtained by 8V. 
[0190] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 400 hours until brightness 
was halved. 

[0191] Example 19 this example is an example which produced the organic 



electroluminescence devices of single hetero structure among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of following structure-expression (15)-5, and Alq3 
as an electronic transportability luminous layer. 
[0192] 

[Formula 53] 

ffittA (15) - 5 : 
(H 3 C) 2 N 




N(CH 3 ) 2 

[0193] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 2. 

[0194] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 19 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1, it obtained the spectrum which has a luminescence peak near 
655nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1500 cd/m2 was obtained by 8V. 
[0195] After producing these organic electroluminescence devices, although it 



was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 700 hours until brightness 
was halved. 

[0196] Example 20 this example is an example which produced the organic 
electroluminescence devices of the single hetero structure which made the 
mixture layer of the amino styryl compound of above-mentioned 
structure-expression (15)-3, and Alq3 the electronic transportability luminous 
layer further among the amino styryl compounds of an above-mentioned general 
formula [I], using the mixture layer of the amino styryl compound of 
above-mentioned structure-expression (15)-3, and alpha-NPD as an electron 
hole transportability luminous layer. 

[0197] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and the layer which mixed alpha-NPD 
which is the amino styryl compound and electron hole transportation ingredient 
of above-mentioned structure-expression (15)-3 under the vacuum of 10 - 4 or 



less Pa by the weight ratio 1:1 with vacuum evaporation technique was formed 
as an electron hole transportation layer (********) j n thickness of 50nm. The 
vacuum evaporationo rate was made respectively in 0.1nm/second. 
[0198] Furthermore, the layer which mixed Alq3 which is the compound and 
electronic transportability ingredient of above-mentioned structure-expression 
(15)-3 by the weight ratio 1:1 was vapor-deposited in contact with the electron 
hole transportation layer (********). The above-mentioned structure expression 
(15) Thickness of the electron transport layer (********) which consists of a 
compound of -3 and Alq3 was also set to 50nm, and the vacuum evaporationo 
rate was made respectively in 0.2nm/second. 

[0199] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 3 
depended example 20. 

[0200] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 20 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak near 635nm. The 



spectroscope which used the photodiode array by the Otsuka electronic 
company as the detector was used for spectrometry. Moreover, when the 
electrical-potential-difference-measurement of luminance was performed, the 
brightness of 1800 cd/m2 was obtained by 8V. 

[0201] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 1000 hours until brightness 
was halved. 

[0202] Example 21 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (15)-3, and alpha-NPD 
(alpha-naphthylphenyl diamine) as an electron hole transportability luminous 
layer among the amino styryl compounds of an above-mentioned general 
formula [I]. 

[0203] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 1 0Onm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 



evaporationo mask has been arranged, and the layer which mixed alpha-NPD 
which is the amino styryl compound and electron hole transportation ingredient 
of above-mentioned structure-expression (15)-3 under the vacuum of 10 - 4 or 
less Pa by the weight ratio 1:1 with vacuum evaporation technique was formed 
as an electron hole transportation layer (********) in thickness of 50nm. The 
vacuum evaporationo rate was made respectively in 0.1nm/second. 
[0204] Furthermore, the bathocuproine of the following structure expression was 
vapor-deposited in contact with the electron hole transportation layer (********) as 
a hole blocking layer ingredient. The thickness of this hole blocking layer that 
consists of bathocuproine set to 15nm, and the vacuum evaporationo rate was 
carried out in 0.1nm/second. 
[0205] 

[Formula 54] 




[0206] Furthermore, Alq3 (tris (eight quinolinol) aluminum) of the 
above-mentioned structure expression was vapor-deposited in contact with the 
hole blocking layer as an electron transport layer ingredient. Thickness of this 



electron transport layer that consists of Alq3 was also set to 50nm, and the 
vacuum evaporationo rate was carried out in 0.2nm/second. 
[0207] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 7 by 
the example 21. 

[0208] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 21 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak near 630nm. The 
spectroscope which used the photodiode array by the Otsuka electronic 
company as the detector was used for spectrometry. Moreover, when the 
electrical-potential-difference-measurement of luminance was performed, the 
brightness of 2500 cd/m2 was obtained by 8V. 

[0209] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 



degradation by initial brightness 200 cd/m2, it was 1000 hours until brightness 
was halved. 

[0210] Example 22 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (15)-3, and Alq3 as an 
electronic transportability luminous layer among the amino styryl compounds of 
an above-mentioned general formula [I]. 

[0211] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the following structure 
expression was formed in thickness of 30nm under the vacuum of 10 - 4 or less 
Pa with the vacuum deposition method. The vacuum evaporationo rate was 
carried out in 0.1nm/second. 

[0212] Furthermore, in contact with the electron hole transportation layer, vapor 
codeposition of the layer which mixed Alq3 which is the compound and 
electronic transportability ingredient of above-mentioned structure-expression 
(15)-3 by the weight ratio 1:1 was carried out. The above-mentioned structure 
expression (15) Thickness of the electron transport layer (********) which serves 



as a compound of -3 from Alq3 was also set to 30nm, and the vacuum 
evaporationo rate was made respectively in 0.2nm/second. 
[0213] Furthermore, the bathocuproine of the above-mentioned structure 
expression was vapor-deposited in contact with the electron hole transportation 
layer (********) as a hole blocking layer ingredient. The thickness of this hole 
blocking layer that consists of bathocuproine set to 15nm, and the vacuum 
evaporationo rate was carried out in 0.1nm/second. 

[0214] Furthermore, Alq3 of the above-mentioned structure expression was 
vapor-deposited in contact with the hole blocking layer as an electron transport 
layer ingredient. The thickness of this electron transport layer that consists of 
Alq3 set to 30nm, and the vacuum evaporationo rate was carried out in 
0.2nm/second. 

[0215] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm 
(Mg) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 9 . 
[0216] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 22 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 



an example 21, it obtained the spectrum which has a luminescence peak near 
630nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 3400 cd/m2 was obtained by 8V. 
[0217] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 1200 hours until brightness 
was halved. 

[0218] Example 23 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (15)-3, and the amino styryl 
compound of above-mentioned structure-expression (15)-1 as a luminous layer 
among the amino styryl compounds of an above-mentioned general formula [I]. 
[0219] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed in thickness of 30nm under the vacuum of 10 - 



4 or less Pa with the vacuum deposition method. The vacuum evaporationo rate 
was carried out in 0.2nm/second. 

[0220] Furthermore, in contact with the electron hole transportation layer, vapor 
codeposition of the compound of above-mentioned structure-expression (15)-3 
and the compound of above-mentioned structure-expression (15)-1 was carried 
out by the weight ratio 1:3 as a luminescent material. The above-mentioned 
structure expression (15) Also setting to 30nm thickness of the luminous layer 
which consists of a mixture layer of the compound of -3, and the compound of 
above-mentioned structure-expression (15)-1, in the vacuum evaporationo rate, 
the compound of above-mentioned structure-expression (15)-3 carried out the 
compound of 0.1 nm /and above-mentioned structure-expression (15)-1 in 
0.3nm/second a second. 

[0221] Furthermore, the bathocuproine of the above-mentioned structure 
expression was vapor-deposited in contact with the luminous layer as a hole 
blocking layer ingredient. The thickness of this hole blocking layer that consists 
of bathocuproine set to 15nm, and the vacuum evaporationo rate was carried out 
in 0.1nm/second. 

[0222] Furthermore, Alq3 of the above-mentioned structure expression was 
vapor-deposited in contact with the hole blocking layer as an electronic 
transportability ingredient. Thickness of Alq3 was set to 30nm, and the vacuum 



evaporationo rate was carried out in 0.2nm/second. 

[0223] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm 
(Mg) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 9 by 
the example 23. 

[0224] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 23 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak in 
640nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 4000 cd/m2 was obtained by 8V. 
<BR> [0225] After producing these organic electroluminescence devices, 
although it was left for one month under nitrogen-gas-atmosphere mind, 
component degradation was not observed. Moreover, when energizing a current 
value uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 1600 hours until brightness 
was halved. 

[0226] Example 24 this example is an example which produced the organic 



electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (15)-3, and DCM of the 
above-mentioned structure expression as an electronic transportability luminous 
layer among the amino styryl compounds of an above-mentioned general 
formula [I]. 

[0227] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed in thickness of 30nm under the vacuum of 10 - 
4 or less Pa with the vacuum deposition method. The vacuum evaporationo rate 
was carried out in 0.1nm/second. 

[0228] Furthermore, in contact with the electron hole transportation layer, vapor 
codeposition of the layer which mixed Above DCM with the compound of 
above-mentioned structure-expression (15)-3 by the weight ratio 10:1 was 
carried out. The above-mentioned structure expression (15) Also setting to 30nm 
thickness of the electron transport layer (********) which consists of a compound 
of -3, and the above DCM, the compound of above-mentioned 
structure-expression (15)-3 was carried out in 0.5nm /, and the vacuum 



evaporationo rate carried out DCM in 0.05nm/second a second. 
[0229] Furthermore, the bathocuproine of the above-mentioned structure 
expression was vapor-deposited in contact with the luminous layer as a hole 
blocking layer ingredient. The thickness of this hole blocking layer that consists 
of bathocuproine set to 1 5nm, and the vacuum evaporationo rate was carried out 
in 0.1nm/second. 

[0230] Furthermore, Alq3 of the above-mentioned structure expression was 
vapor-deposited in contact with the hole blocking layer as an electronic 
transportability ingredient. Thickness of Alq3 was set to 30nm, and the vacuum 
evaporationo rate was carried out in 0.2nm/second. 

[0231] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm 
(Mg) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 9 . 
[0232] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 24 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak near 
630nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 1000 cd/m2 was obtained by 8V. 
[0233] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 600 hours until brightness 
was halved. 

[0234] Example 25 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (15)-2, and Alq3 as an 
electronic transportability luminous layer among the amino styryl compounds of 
an above-mentioned general formula [I]. 

[0235] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0236] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 25 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 21, it obtained the spectrum which has a luminescence peak 
near 590nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 1100 cd/m2 was obtained by 8V. 
[0237] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 700 hours until brightness 
was halved. 

[0238] Example 26 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (15)-4, and Alq3 as an 
electronic transportability luminous layer among the amino styryl compounds of 
an above-mentioned general formula [I]. 

[0239] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0240] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 26 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak near 
610nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 1000 cd/m2 was obtained by 8V. 
[0241] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 550 hours until brightness 
was halved. 

[0242] Example 27 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (15)-6, and Alq3 as an 
electronic transportability luminous layer among the amino styryl compounds of 
an above-mentioned general formula [I]. 

[0243] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0244] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 27 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 21, it obtained the spectrum which has a luminescence peak 
near 585nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 600 cd/m2 was obtained by 8V. 
[0245] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 300 hours until brightness 
was halved. 

[0246] Example 28 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (15)-7, and Alq3 as an 
electronic transportability luminous layer among the amino styryl compounds of 
an above-mentioned general formula [I]. 

[0247] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0248] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 28 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak near 
615nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 650 cd/m2 was obtained by 8V. 
[0249] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 350 hours until brightness 
was halved. 

[0250] Example 29 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (15)-8, and Alq3 as an 
electronic transportability luminous layer among the amino styryl compounds of 
an above-mentioned general formula [I]. 

[0251] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0252] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 29 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak near 
610nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 500 cd/m2 was obtained by 8V. 
[0253] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 200 hours until brightness 
was halved. 

[0254] Example 30 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (15)-9, and Alq3 as an 
electronic transportability luminous layer among the amino styryl compounds of 
an above-mentioned general formula [I]. 

[0255] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0256] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 30 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak near 
640nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 920 cd/m2 was obtained by 8V. 
[0257] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 480 hours until brightness 
was halved. 

[0258] Example 31 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the compound of 
above-mentioned structure-expression (15)-11, and Alq3 as an electronic 
transportability luminous layer among the amino styryl compounds of an 
above-mentioned general formula [I]. 

[0259] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0260] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 31 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 21, it obtained the spectrum which has a luminescence peak 
near 580nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 1100 cd/m2 was obtained by 8V. 
[0261] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 800 hours until brightness 
was halved. 

[0262] Example 32 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (15)-12, and Alq3 as an 
electronic transportability luminous layer among the amino styryl compounds of 
an above-mentioned general formula [I]. 

[0263] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0264] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 32 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 21, it obtained the spectrum which has a luminescence peak 
near 600nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 900 cd/m2 was obtained by 8V. 
[0265] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 660 hours until brightness 
was halved. 

[0266] Example 33 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (17)-1, and Alq3 as an 
electronic transportability luminous layer among the amino styryl compounds of 
an above-mentioned general formula [I]. 

[0267] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0268] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 33 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21 , it obtained the spectrum which has a luminescence peak near 
620nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 1650 cd/m2 was obtained by 8V. 
[0269] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 880 hours until brightness 
was halved. 

[0270] Example 34 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (17)-2, and Alq3 as an 
electronic transportability luminous layer among the amino styryl compounds of 
an above-mentioned general formula [I]. 

[0271] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0272] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 34 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak near 
645nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 1300 cd/m2 was obtained by 8V. 
[0273] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 800 hours until brightness 
was halved. 

[0274] Example 35 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (17)-3, and Alq3 as an 
electronic transportability luminous layer among the amino styryl compounds of 
an above-mentioned general formula [I]. 

[0275] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0276] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 35 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak near 
600nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 1450 cd/m2 was obtained by 8V. 
[0277] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 700 hours until brightness 
was halved. 

[0278] Example 36 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (17)-4, and Alq3 as an 
electronic transportability luminous layer among the amino styryl compounds of 
an above-mentioned general formula [I]. 

[0279] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0280] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 36 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak near 
620nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 1200 cd/m2 was obtained by 8V. 
[0281] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 650 hours until brightness 
was halved. 

[0282] Example 37 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (17)-5, and Alq3 as an 
electronic transportability luminous layer among the amino styryl compounds of 
an above-mentioned general formula [I]. 

[0283] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0284] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 37 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak near 
650nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 800 cd/m2 was obtained by 8V. 
[0285] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 500 hours until brightness 
was halved. 

[0286] Example 38 this example is an example which produced the organic 
electroluminescence devices which used the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (15)-5, and Alq3 as an 
electronic transportability luminous layer among the amino styryl compounds of 
an above-mentioned general formula [I]. 

[0287] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 22. 
[0288] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 38 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 21, it obtained the spectrum which has a luminescence peak near 
655nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 1720 cd/m2 was obtained by 8V. 
[0289] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 780 hours until brightness 
was halved. 

[0290] Example 39 this example is an example which produced the organic 
electroluminescence devices which made the mixture layer of the amino styryl 
compound of above-mentioned structure-expression (15)-3, and Alq3 the 
electronic transportability luminous layer further among the amino styryl 
compounds of an above-mentioned general formula [I], using the mixture layer 
of the amino styryl compound of above-mentioned structure-expression (15)-3, 
and alpha-NPD as an electron hole transportability luminous layer. 
[0291] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and the layer which mixed alpha-NPD 
which is the compound and electron hole transportation ingredient of 



above-mentioned structure-expression (15)-3 under the vacuum of 10 - 4 or less 
Pa by the weight ratio 1:1 with the vacuum deposition method was formed as an 
electron hole transportation layer (********) j n thickness of 30nm. The vacuum 
evaporationo rate was made respectively in 0.1nm/second. 
[0292] Furthermore, in contact with the electron hole transportation layer 
(********), vapor codeposition of the layer which mixed Alq3 which is the 
compound and electronic transportability ingredient of above-mentioned 
structure-expression (15)-3 by the weight ratio 1:1 was carried out. The 
above-mentioned structure expression (15) Thickness of the electron transport 
layer (********) which consists of a compound of -3 and Alq3 was also set to 
30nm, and the vacuum evaporationo rate was made respectively in 
0.2nm/second. 

[0293] Furthermore, the bathocuproine of the above-mentioned structure 
expression was vapor-deposited in contact with the electron transport layer 
(********) as a hole blocking layer ingredient. The thickness of this hole blocking 
layer that consists of bathocuproine set to 15nm, and the vacuum evaporationo 
rate was carried out in 0.1nm/second. 

[0294] Furthermore, Alq3 of the above-mentioned structure expression was 
vapor-deposited in contact with the hole blocking layer as an electronic 
transportability ingredient. Thickness of Alq3 was set to 30nm, and the vacuum 



evaporationo rate was carried out in 0.2nm/second. 

[0295] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 9 by 
the example 39. 

[0296] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 39 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak near 635nm. The 
spectroscope which used the photodiode array by the Otsuka electronic 
company as the detector was used for spectrometry. Moreover, when the 
electrical-potential-difference-measurement of luminance was performed, the 
brightness of 2900 cd/m2 was obtained by 8V. 

[0297] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 1100 hours until brightness 



was halved. 

[0298] Example 40 this example is an example which produced the organic 
electroluminescence devices which used the amino styryl compound of 
above-mentioned structure-expression (15)-3 as an electron hole transportability 
luminous layer among the amino styryl compounds of an above-mentioned 
general formula [I]. 

[0299] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 1 0Onm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and the amino styryl compound of 
above-mentioned structure-expression (15)-3 was formed as an electron hole 
transportation layer (********) in thickness of 50nm under the vacuum of 10 - 4 or 
less Pa with vacuum evaporation technique. The vacuum evaporationo rate was 
carried out in 0.1nm/second. 

[0300] Furthermore, the bathocuproine of the above-mentioned structure 
expression was vapor-deposited in contact with the electron hole transportation 
layer as a hole blocking layer ingredient. The thickness of this hole blocking 
layer that consists of bathocuproine set to 15nm, and the vacuum evaporationo 
rate was carried out in 0.1nm/second. 



[0301] Furthermore, Alq3 (tris (eight quinolinol) aluminum) of the 
above-mentioned structure expression was vapor-deposited in contact with the 
hole blocking layer as an electron transport layer ingredient. Thickness of this 
electron transport layer that consists of Alq3 was also set to 50nm, and the 
vacuum evaporationo rate was carried out in 0.2nm/second. 
[0302] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 7 by 
the example 40. 

[0303] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 40 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak near 640nm. The 
spectroscope which used the photodiode array by the Otsuka electronic 
company as the detector was used for spectrometry. Moreover, when the 
electrical-potential-difference-measurement of luminance was performed, the 
brightness of 3000 cd/m2 was obtained by 8V. 

[0304] After producing these organic electroluminescence devices, although it 



was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 1100 hours until brightness 
was halved. 

[0305] Example 41 this example is an example which produced the organic 
electroluminescence devices which used the amino styryl compound of 
above-mentioned structure-expression (15)-3 as an electronic transportability 
luminous layer among the amino styryl compounds of an above-mentioned 
general formula [I]. 

[0306] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the following structure 
expression was formed in thickness of 30nm under the vacuum of 10 - 4 or less 
Pa with the vacuum deposition method. The vacuum evaporationo rate was 
carried out in 0.1nm/second. 

[0307] Furthermore, the compound of above-mentioned structure-expression 
(15)-3 was vapor-deposited in contact with the electron hole transportation layer. 



The above-mentioned structure expression (15) Thickness of the electron 
transport layer (********) which consists of a compound of -3 was also set to 
30nm, and the vacuum evaporationo rate was carried out in 0.2nm/second. 
[0308] Furthermore, the bathocuproine of the above-mentioned structure 
expression was vapor-deposited in contact with the luminous layer as a hole 
blocking layer ingredient. The thickness of this hole blocking layer that consists 
of bathocuproine set to 15nm, and the vacuum evaporationo rate was carried out 
in 0.1nm/second. 

[0309] Furthermore, Alq3 of the above-mentioned structure expression was 
vapor-deposited in contact with the hole blocking layer as an electron transport 
layer ingredient. Thickness of this electron transport layer that consists of Alq3 
was also set to 30nm, and the vacuum evaporationo rate was carried out in 
0.2nm/second. 

[0310] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm 
(Mg) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 9 . 
[0311] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 41 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 



The luminescent color was red, and as a result of performing spectrometry like 
an example 40, it obtained the spectrum which has a luminescence peak near 
640nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 3800 cd/m2 was obtained by 8V. 
[0312] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 1500 hours until brightness 
was halved. 

[0313] Example 42 this example is an example which produced the organic 
electroluminescence devices which used the amino styryl compound of 
above-mentioned structure-expression (15)-2 as an electronic transportability 
luminous layer among the amino styryl compounds of an above-mentioned 
general formula [I]. 

[0314] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 41. 
[0315] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 42 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 



The luminescent color was orange, and as a result of performing spectrometry 
like an example 40, it obtained the spectrum which has a luminescence peak 
near 600nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1200 cd/m2 was obtained by 8V. 
[0316] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 800 hours until brightness 
was halved. 

[0317] Example 43 this example is an example which produced the organic 
electroluminescence devices which made the amino styryl compound of 
above-mentioned structure-expression (15)-4 the electronic transportability 
luminous layer among the amino styryl compounds of an above-mentioned 
general formula [I]. 

[0318] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 41 . 
[0319] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 43 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 



The luminescent color was red, and as a result of performing spectrometry like 
an example 40, it obtained the spectrum which has a luminescence peak near 
620nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1 100 cd/m2 was obtained by 8V. 
[0320] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 600 hours until brightness 
was halved. 

[0321] Example 44 this example is an example which produced the organic 
electroluminescence devices which used the compound of above-mentioned 
structure-expression (15)-6 as an electronic transportability luminous layer 
among the amino styryl compounds of an above-mentioned general formula [I]. 
[0322] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 41. 
[0323] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 44 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 



like an example 40, it obtained the spectrum which has a luminescence peak 
near 595nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 700 cd/m2 was obtained by 8V. 
[0324] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 300 hours until brightness 
was halved. 

[0325] Example 45 this example is an example which produced the organic 
electroluminescence devices which used the amino styryl compound of 
above-mentioned structure-expression (15)-7 as an electronic transportability 
luminous layer among the amino styryl compounds of an above-mentioned 
general formula [I]. 

[0326] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 41 . 
[0327] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 45 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 



an example 40, it obtained the spectrum which has a luminescence peak near 
620nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 750 cd/m2 was obtained by 8V. 
[0328] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 450 hours until brightness 
was halved. 

[0329] Example 46 this example is an example which produced the organic 
electroluminescence devices which used the amino styryl compound of 
above-mentioned structure-expression (15)-8 as an electronic transportability 
luminous layer among the amino styryl compounds of an above-mentioned 
general formula [I]. 

[0330] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 41 . 
[0331] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 46 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 



an example 40, it obtained the spectrum which has a luminescence peak near 
620nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 520 cd/m2 was obtained by 8V. 
[0332] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 250 hours until brightness 
was halved. 

[0333] Example 47 this example is an example which produced the organic 
electroluminescence devices which used the amino styryl compound of 
above-mentioned structure-expression (15)-9 as an electronic transportability 
luminous layer among the amino styryl compounds of an above-mentioned 
general formula [I]. 

[0334] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 41 . 
[0335] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 47 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 



an example 40, it obtained the spectrum which has a luminescence peak near 
650nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1000 cd/m2 was obtained by 8V. 
[0336] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 600 hours until brightness 
was halved. 

[0337] Example 48 this example is an example which produced the organic 
electroluminescence devices which used the amino styryl compound of 
above-mentioned structure-expression (15)-11 as an electronic transportability 
luminous layer among the amino styryl compounds of an above-mentioned 
general formula [I]. 

[0338] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 41 . 
[0339] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 48 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 



like an example 40, it obtained the spectrum which has a luminescence peak 
near 590nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1200 cd/m2 was obtained by 8V. 
[0340] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 850 hours until brightness 
was halved. 

[0341] Example 49 this example is an example which produced the organic 
electroluminescence devices which used the amino styryl compound of 
above-mentioned structure-expression (15)-12 as an electronic transportability 
luminous layer among the amino styryl compounds of an above-mentioned 
general formula [I]. 

[0342] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 41. 
[0343] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 49 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 



an example 40, it obtained the spectrum which has a luminescence peak near 
610nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 930 cd/m2 was obtained by 8V. 
[0344] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 700 hours until brightness 
was halved. 

[0345] Example 50 this example is an example which produced the organic 
electroluminescence devices which used the amino styryl compound of 
above-mentioned structure-expression (17)-1 as an electronic transportability 
luminous layer among the amino styryl compounds of an above-mentioned 
general formula [I]. 

[0346] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 41 . 
[0347] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 50 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 



an example 40, it obtained the spectrum which has a luminescence peak near 
630nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1700 cd/m2 was obtained by 8V. 
[0348] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 1000 hours until brightness 
was halved. 

[0349] Example 51 this example is an example which produced the organic 
electroluminescence devices which used the compound of above-mentioned 
structure-expression (17)-2 as an electronic transportability luminous layer 
among the amino styryl compounds of an above-mentioned general formula [I]. 
[0350] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 41 . 
[0351] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 51 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 40, it obtained the spectrum which has a luminescence peak near 



655nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1400 cd/m2 was obtained by 8V. 
[0352] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 850 hours until brightness 
was halved. 

[0353] Example 52 this example is an example which produced the organic 
electroluminescence devices which used the compound of above-mentioned 
structure-expression (17)-3 as an electronic transportability luminous layer 
among the amino styryl compounds of an above-mentioned general formula [I]. 
[0354] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 41. 
[0355] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 52 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 40, it obtained the spectrum which has a luminescence peak near 
600nm. Moreover, when the electrical-potential-difference-measurement of 



luminance was performed, the brightness of 900 cd/m2 was obtained by 8V. 
[0356] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 650 hours until brightness 
was halved. 

[0357] Example 53 this example is an example which produced the organic 
electroluminescence devices which used the compound of above-mentioned 
structure-expression (17)-4 as an electronic transportability luminous layer 
among the amino styryl compounds of an above-mentioned general formula [I]. 
[0358] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 41 . 
[0359] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 53 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 40, it obtained the spectrum which has a luminescence peak near 
630nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1300 cd/m2 was obtained by 8V. 



[0360] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 750 hours until brightness 
was halved. 

[0361] Example 54 this example is an example which produced the organic 
electroluminescence devices which used the compound of above-mentioned 
structure-expression (17)-5 as an electronic transportability luminous layer 
among the amino styryl compounds of an above-mentioned general formula [I]. 
[0362] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 41. 
[0363] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 54 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 40, it obtained the spectrum which has a luminescence peak near 
660nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 800 cd/m2 was obtained by 8V. 
[0364] After producing these organic electroluminescence devices, although it 



was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 500 hours until brightness 
was halved. 

[0365] Example 55 this example is an example which produced the organic 
electroluminescence devices which used the amino styryl compound of 
above-mentioned structure-expression (15)-5 as an electronic transportability 
luminous layer among the amino styryl compounds of an above-mentioned 
general formula [I]. 

[0366] Layer structure and the forming-membranes method produced organic 
electroluminescence devices based on the example 41. 
[0367] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 55 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 40, it obtained the spectrum which has a luminescence peak near 
660nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1700 cd/m2 was obtained by 8V. 
[0368] After producing these organic electroluminescence devices, although it 



was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 200 cd/m2, it was 900 hours until brightness 
was halved. 
[0369] 

[Function and Effect of the Invention] In the organic electroluminescence devices 
by which the organic layer which has a luminescence field is prepared between 
an anode plate and cathode according to the organic electroluminescence 
devices of this invention Since at least one sort of an amino styryl compound 
expressed with said general formula [I] to at least one layer of the configuration 
layers of said organic layer is independently contained as mixture A 
luminescence field can be constituted from an ingredient which can transmit 
energy to this specific amino styryl compound and/or this efficiently, and it excels 
in a high fluorescence yield at thermal stability, and red purity is good and can 
offer the red light emitting device of high brightness and high-reliability. 
[0370] And by preparing said hole blocking layer, in the organic 
electroluminescence devices containing the above-mentioned amino styryl 
compound which has a quantum yield high originally, the hole in a luminous 
layer and electronic recombination can be promoted, and the organic 



electroluminescence devices which present further high brightness and efficient 
luminescence can be offered. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the important section outline sectional view of the organic 
electroluminescence devices based on this invention. 

[Drawing 2] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 3] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 4] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 5] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 6] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 7] It is the important section outline sectional view of other examples of 



**** organic electroluminescence devices. 

[Drawing 8] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 9] It is the important section outline sectional view of the example of 

further others of **** organic electroluminescence devices. 

[Drawing 10] It is the block diagram of the full color flat-surface display using **** 

organic electroluminescence devices. 

[Description of Notations] 

1 [ - 5 A protective coat, 5a, ] - A substrate, 2 - A transparent electrode (anode 
plate), 3 ~ Cathode, 4 five - b -- an organic layer -- six -- an electron hole - 
transportation - a layer - seven -- an electron transport layer - eight - a power 
source - ten - an electron hole - transportation -- a layer --11 - a luminous 
layer - 12 -- an electron transport layer -- 14 - a luminance signal - a circuit - 
15 - a control circuit - 20 - luminescence -- light - 30 - a hole - blocking - a 
layer - A -- B -- C - D - A - ' - B - ' - C - ' - D - ' - organic 
electroluminescence devices 



